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Control of Narrow-boiling-range 
Fractionating Columns’ ; 
By G. G. GALLAGHER, Universal Oil Products Co., Chicago, Illinois 
RESENT-DAY petroleum refining accuracy required is hardly possible trollers with the required accura: 
practices are working toward a_ with present-day temperature control- not available, a search was mad 
higher and higher degree of sepa- lers. Even then, holding the tempera- better method of control. Wh: 
ration of the narrow-boiling-range hy- ture alone constant will not suffice since most desired was a compositi: 
drocarbons; hence more accurate and the purity of the product overhead troller that would make the nec 
more direct methods of instrumentation may also vary in the order of 2% to adjustments to the process for : 
and control are required. 3% with a change in pressure as small tion in column temperature, pr 
The usual means of temperature and as 1.0 lb./in.*. Changes in barometric feed composition or feed quantity 
pressure control, long used on ordinary pressure alone can be responsible for One method which has been 
fractionating columns, are not ade- variations of several per cent in the oped for controlling such narro 
quate for the super fractionators now purity of the overhead material. From ing-range columns is commonly 
in service. this it can be seen that it is important as a vapor-pressure controller, alt 
Fig. 1 shows a deisobutanizing col- to maintain both pressure and tempera- on strictly binary columns it is « 
umn which fractionates isobutane from ture within exceptionally close limits. tially a composition controller. T! ‘itt 
normal butane. Since temperature and pressure con- strument consists of a temperatu ter 
ISOBUTANE bulb and pressure connection, bot pre 
<-> 4 ing located at the same point cha 
On column (Figs. 2 and 3). The ten 
= PR REFLUX-y : 
c a. EFLUX=2 ture bulb is partly filled with o 
the materials being fractionated. 1 
- bulb, when exposed to the column t 
4 ~~ perature, will exert a vapor pres 
{amen a ins side of the diaphr: 
FRAC TIONATOR against one side 0 he diaphrag 
mercury U-tube, the other sid 
d which is opposed by the pressure of t 
4 column taken at the same point that 
the temperature-sensitive bulb l 
> - (>= cated. Whenever the material at t! 
FEED | was VPC FRC point in the column is of the same co! sal 
a | position of that in the bulb, no diffe i 
<y CONDENSER ential on the instrument will exist 1 int 
ripen FRC ! - gardless of what pressure or temper: - 
ee O--- ture elevation is encountered. Conv cal 
L ly, by holding a zero differential pres un 
c - | REBOILER- rn sure on the vapor-pressure controll me 
Sid A 4 Fi ‘ the composition on the tray will alway be 
_ _ = {——————$ > ye > Ss > s i > 
A pyar — | RECEIVER a | ’ be the same as that in the bulb. | - 
\_Al Dt V By looking at curves on Fig. 4 it ca 
WEIR , iste : . t 1 mc 
pr £ be seen that, with a constant differe: in 
\ ~ oo ~ o tial on the vapor-pressure controll: du 
a .NORMAL 
ais BUTANE ha 
Fig. 1. Deisobutanizing column which fractionates isobutane from VESSEL { 
normal butane FRACTI NATOR YA 
‘Sess VAPOR 4 
Pe i 
———"__ FRACTIONATOR f \ 
- as j \ 
o> y) aaa NS 
— 1-BEARING 
4 SEALING 
Ad , BELLOWS 
FEED i}. / VY AM 
——____ \MANOMETER = STOP ROD BREAK-AWAY [7 L-WEIGHSE 
) | 4 
F 1D0- 
Fig. 2. Vapor-pressure balance LUID / 
( | 
= 4 
At 110 lIbs./in= column pressure, | SETTING 
there is only 23°F. difference between | SPRING 
the boiling point of pure isobutane and nSeee DER i a 
that of pure normal butane. On this CONTROLLER Wo { | BLEED 
basis a change of only 1°F. in column cs ; NOZZLE 
temperature will cause a change in 
composition of approximately 4%. AIR SUPPLY / 
From this it can be seen that the Tp 
*Presented before the Chicago Section of 
the Instrument Society of America, Febru- SmIFICE 
wry 3. 1947. Fig. 3. A vapor-pressure transmitter. 
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CHANGE IN COLUMN 


Fig. 4. 


PRESSURE LBS./1N.2 


Composition change on control tray vs. column pressure deviation for binary 


column using vapor-pressure controller or temperature controller. 


little change in composition is encoun- 
tered even with wide changes in column 
pressure. In other words, with a 1-lb. 
change in column pressure, the compo- 


sition will only change 0.4% instead of 
the 2% to 3% encountered when using 
a temperature controller and assuming 
it holds the temperature perfect. There- 


fore, it may be said that this instru 
ment can control composition within 
extremely close limits by controlling 


the differential between the 
column and the bulb. 

Although this method of control is 
satisfactory for binary columns, its use 
in columns of multi-component mix 
tures is somewhat limited and the limi 
tations have not as yet fully 
explored. 

The’ petroleum and chemical indus 
tries have developed needs for new and 
revolutionary types of instruments fas 
ter than the instrument industry was 
geared to keep in step. Several years 
after development of the need for a 
better means of controlling the multi 
component columns, undesirable indi 
rect methods of control are still being 
used because a satisfactory direct com 
position controller was unavailable 
This is a definite challenge to the in 
strument industry to intensify its re 
search and development 
lines. 


pressure 


been 


along these 


The Use of Air as a Volume-measuring Fluid 


By NATHAN KAPLAN, Research Chemist, Kollsman Instrument Div., 


aircraft instruments it is occasion- 
ally desirable to know the free air 
volume inside the instrument. This is 
simply the difference between the total 


|: conjunction with the testing of 


internal volume of the case and the vol- 


ume occupied by the mechanism. This 
can be determined by measuring the vol- 
ume of a liquid needed to fill the instru- 
ment. However, if this instrument is to 
be used after having been subjected to 
such treatment, it is necessary to re- 
move all traces of the liquid. Actually, 
in order to prevent any malfunctioning 
due to residual liquid, such instruments 
have been cleaned by completely disas- 


sembling the mechanism, carefully 
cleaning the parts, and reassembling 
the instrument. Even if a highly vola- 
tile liquid were used, disassembly would 
probably be necessary to insure com- 
plete removal of liquid. 

In order to eliminate this laborious 
cleaning process, it was decided to use 
air as the volume-measuring fluid. 
Briefly, this is done as follows: The in- 
strument is evacuated to a known pres- 
sure below atmospheric, and then at- 
mospheric pressure is restored by ad- 
mitting air to the instrument from a 
gas burette. From a knowledge of the 
volume of air admitted, the atmospheric 
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pressure, and the pressure after partial 
evacuation, the free-air volume of the 
entire system can be calculated. The 
volume of the external lines (easily de 
termined with water) is subtracted to 
give the free air volume of the instru 
ment. 

The sketch shows the system 
With stop-cock A open, and B open to 
the atmosphere, the system is at atmos 
pheric pressure. The mercury level in 
the gas burette is adjusted so that it is 
near the low end, and the level is noted. 
Stop-cock A is then closed, and the sys 
tem is partly evacuated through B to 
some arbitrarily chosen pressure, which 
is read on the manometer after B has 
been closed and the system allowed to 
stand for a few minutes. Stock-cock A 
is then opened, and air passes from the 
burette into the system. The leveling 
bulb is raised to equalize mercury levels 
in the bulb and in the gas burette, and 
the new level in the burette is noted. 
Thus, the volume of air that went 
through A to restore atmospheric pres 
sure is known. This volume, multiplied 
by the ratio Ps/(Ps Px), gives the 
volume of the system. P, is the atmos 
pheric pressure, and Px is the pressure 
of the evacuated system. Reasonable 
care should be observed to avoid temper 
ature changes. 
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A Simplified Warm Hardness Test 
for Temperatures Below 700°F. 


By A. L. PRANSES, Metallurgical Engineer, Materials Engineering Dep’t, Westinghouse Electric Corp., East Pittsh Pa 


T recently became desirable to deter- 

mine the hardness of various steels 

at temperatures intermediate be- 
tween room temperature and the lower 
critical. Such measurements were need- 
ed as preliminary data before explor- 
ing the warm hubbing field. (The term 
“warm” in this report refers to sub- 
critical temperatures for steel.) At the 
same time, it was not desired to con- 
struct an elaborate apparatus since 
only a few tests were contemplated. 
After some consideration, the appara- 
tus shown in Fig. 1 was devised. It 
makes use of equipment available in 
any metallographic laboratory and re- 
quires an absolute minimum of set-up 
time. Details of its construction and 
use are given below to enable other 
investigators to use it should the need 
for warm hardness measurements arise. 


The equipment needed is listed be- 


low: 

1. Rockwell hardness 
chine! with Rockwell “B” 
flat anvil. 


testing ma- 
indenter and 























4. A wire brush. 

5. “Tempilstiks”? in 
50°F. from 150°F. to 750°F. 

6. A flat plate ground on both sides. 
(Refractory metal is preferred 
fractaloy 70” was used for the 
scribed herein ; however, any hardened steel 
plate low thermal conductivity 
and to softening at testing tem- 
peratures should suffice. ) 

7. Knife or razor blades. 

8. A cylindrical sample of material 
to be tested, machined to just slide into 
the heating unit and about one-half 
inch longer than the height of the heat- 
ing unit. Grind the testing surface. 


possessing 
resistance 


The following is the testing proce- 
dure used: 

1. Determine room temperature 
and room temperature hardness, then 
adjust distance between the indenter 
and anvil so that the assembly shown 
in Fig. 1 may be put into place readily 
—leaving only a short distance between 
the top of the specimen and the in- 
denter. 

2. With the assembly on a metal 
block or sheet of insulating material on 


increments of 


well machine, scrape severa 
size particles of the 150°F. 
stik” on the testing surface, t 
in the heating unit cord. 


and ‘Re- 3. As soon as the particles o1 


tests de- 


pilstik” begin to fuse, clean off t 
ing surface with the wire brus 
the assembly on top of the testing ma. 
chine anvil, and take two o1 
readings. 

4. Remove the assembly to it 
tion beside the testing machine, py 
several particles of the 200°F. “Ten 
pilstik” on the testing surface, th 
repeat the above procedures ai desir 
temperature intervals until the desire 
or maximum temperature 
reached. It was found experimental! 
that, using the heating unit availab), 
to the writer,* temperatures abo) 
700°F. could not be obtained. 


has nee 


Certain testing precautions shculd | 
observed. They are as follows: 

1. Check the Rockwell “B” indente: 
test block both before and after running t 
warm hardness test. The latter test w 
indicate if the ball indenter has beer 

Continued on page 






















































2. Heating unit from metallographic the work table adjacent to the Rock- ee 
mounting press. (3) A 1%” ID, 110-volt a-c. unit 
9 (2) Manufactured by the Tempil Corp., factured by the Adolph Buehler Co 
3. Heavy leather or asbestos gloves. New York, N. Y. cago, Ill. 
(1) Manufactured by the Wilson Mechan- 
ical Instrument Co., Inc., New York, N. Y. _" 
100 F—- 
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=3 SAE 3335 
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INDENTER | 
68h 4 4 + ; | 
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SAE 3110 | 
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XV. DESIGN AND CONSTRUCTION OF 
DISTILLATION EQUIPMENT 
(Continued) 


THE DISTILLATION COLUMN 
(Continued) 


Methods of Making Columns Adiabatic 
The problem of making a small laboratory fractionating 
column adiabatic is one that does not lend itself to an easy 
solution. If compounds with greatly different boiling points 
are fractionated, a large temperature gradient is obtained 
etween the bottom and the top of the column. On the other 
and, if compounds with close boiling points are to be frac- 
tionated, the temperature gradient will. be quite small. 
Usually a fractionating column is designed for one specific 
mixture. However, a great deal of flexibility is desired and 
ften required. Consequently, columns for general use should 
at least approach adiabatic conditions under such opera- 
tions. To obtain such conditions, heat must be supplied to 
mall laboratory columns. Electrical heaters can be arranged 
to give approximate adiabatic conditions. 

The vacuum-jacketed column which is silvered or contains 
a radiation shield,® probably is the most effective method 
of making an adiabatic laboratory fractionating column. 
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However, even with a vacuum column, some heat is lost 
especially if compounds are distilled which have boiling 
points in the range 150 to 250°C. To minimize this heat loss 
an electrical heater can be wound around the outer jacket. 
Such an arrangement is illustrated in Fig. 190B. 
Thermocouples are fastened to the outside of the vacuum 
jacket by covering them with a thin copper sheet and wir- 
ing this sheet to the jacket. The thermocouples should be 
spaced along the length of the jacket, especially if more 
than one column heater is used. A layer of asbestos sheet or 
tape is wrapped over the jacket to a thickness of about 0.3 
cm. A second set of thermocouples is fastened directly over 
the first set by the procedure outlined for the first set. 
A double layer of asbestos tape or thin asbestos paper is 
wrapped on the column over the thermocouples. A suitable 
resistance heater is then wound on the covered jacket. If a 
large temperature gradient is expected when the column is 
in operation, the heater windings on the jacket can be 
spaced so that more heat is supplied to the bottom section. 





An alternative is to use two or more separate heaters along 
the length of the column. The heater is covered with a 0.3 
layer of asbestos paper or tape. 

The thermocouples, one next to the jacket, and the second 
under the heater, are used to indicate whether that portion 
of the column is operating under adiabatic conditions. If 
a indicate the same temperature, there is no lateral heat 

ow. 


B 


i J 


Scientific Glass Blowing and Laboratory Techniques 


By WILLIAM E. BARR and VICTOR J. ANHORN, Gulf Research & Development Company 


It is sometimes necessary to use the insulation, thermo- 
couples and electrical heater directly on the column. This 
method illustrated in Fig. 190A. The arrangement of 
thermocouples, lagging and heater is similar to that of the 
vacuum jacketed column except that the column first 
wrapped with asbestos paper or tape and magnesia pipe 
insulation is used as the final covering. 

A third method, frequently used, is illustrated in Fig. 
190C. This arrangement is advantageous when complete 
visibility is desirable. The column is surrounded with 
air space. Thermometers or thermocouples are wired to the 
column. The heater tube should be large enough so it can be 
slipped over the column, Small holes at each end of the tube 
are used to anchor the heater. Three lengths of asbestos 
cord, %” in diameter, extend along the entire length of this 
tube. The electrical heater is wound on the heater tube over 
these cords. The third tube is used to protect the heater. 
The two tubes and column are held in place by transite 
rings. Binding posts and metal column supports are fastened 
to these rings. Small rods hold the two end rings together. 

The arrangement of a staggered dual heating element 
has been suggested by F. Todd.® The top and bottom heaters 
extend the entire length of the jacketed space around the 
column and overlap at the middle third of the jacket. The 
upper and lower heaters are separated from each other by 
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porcelain rings. Springs in these rings keep the heaters 
from sagging when the heater wires expand. 

The choice and arrangement which is adopted for making 
a column adiabatic will depend on the facilities available. 
Vacuum-jacketed columns can be made in a good glass- 
blowing shop, but will require time for construction, silver- 
ing and evacuation. Voltage controllers are required for 
electrical heaters. Each addition of equipment for better 
control naturally complicates the distillation equipment. A 
complete study of what is required to do the job in the 
simplest way is always helpful before the equipment is 
assembled. 


Laboratory Column Packings 

The function of the packing in a fractionating column is 
to provide a medium for intimate contact between ascending 
vapors and the descending liquid or reflux. The packing 
should not materially reduce the throughput or capacity of 
the column. To facilitate contact of vapor and liquid, the 
packing should have a large surface area and at the same 
time have a high void space to allow vapor to move through 
the fractionating section. 

Since packing is used to favor intimate contact of liquid 
and vapor, some means must be available to determine its 
efficiency. This efficiency is rated as the height equivalent 
to a theoretical plate or the height of the column in which 
the vapor in the column contacts the liquids so completely 
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that equilibrium is established between the vapor and liquid. 
This height equivalent to a theoretical plate, H.E.T.P., is 
the basis upon which packings have been compared to date. 
Furthermore, the H.E.T.P. is an important factor when 
close boiling compounds are to be separated by fractionation. 

The procedure in determining the H.E.T.P. of a packing 
is to operate the column under idealized conditions, i.e., total 
reflux, and at several different reflux rates. The column is 
first flooded and then allowed to operate under each of these 
conditions until equilibrium is established. Data from the 
anaiysis of the distillate and stillpot liquid are used to cal- 
culate the theoretical plates of the column. Data obtained 
under these idealized conditions are helpful mainly as a 
comparison of various packings. The reader is warned not 
to extrapolate data obtained at total reflux to operations at 
finite reflux ratios. Erroneous conclusions are often obtained 
by such procedures. It does follow, however, in the majority 
of cases, that packed columns which have a large number 
of theoretical plates under ideal operations are more effi- 
cient under operation of finite reflux ratios, than packed 
columns that exhibited fewer theoretical plates under total 
reflux. 

To insure proper separation at finite reflux ratios, it is 
best to test the column under the desired operating condi- 
tions. F. C. Collins and V. Lantz? have used such a pro- 
cedure in their evaluation of the Oldershaw glass bubble 
plate column. It would be helpful if data as given by Collins 
and Lantz were available for all laboratory packing. Such 
data would reveal packing performance which would more 
nearly approach conditions used in the laboratory. Manu- 
facturers of packings are eager to sell theoretical plates 
and consequently submit data which shown the smallest 
H.E.T.P. for their packing. 


Selection of Packing for Laboratory Columns 


Four factors must be considered when packing is selected 
for laboratory fractionating columns. These factors are as 
follows: 

l. The Height Equivalent to a Theoretical Plate. 

The choice of the H.E.T.P. will depend on the separation 
that is desired. The cost of very efficient packing (small 
H.E.T.P.) is considerably more than for less efficient pack- 
ing. Consequently, if a low H.E.T.P. is not required, a con- 
siderable saving can be effected by choosing the less expen- 
sive packing. The available height for the column. sometimes 
requires that a more efficient packing be used. 

2. The Pressure Drop Through the Packing 

The pressure drop through a packing must be considered 
when the fractionating column is to be used under reduced 
pressure, Since reduced pressure is employed to lower the 
boiling temperature of components in a mixture, it is es- 
sential to have a low pressure drop through the packing. 
Temperatures in the stillpot will not correspond to the 
recorded vaiues which can be obtained under the reduced 
pressure at the top of the column. 

3. The Maximum Rate Without Flooding 

The maximum counterflow rate of vapor and liquid in a 
column, i.e., rate of flow just short of the flood point, de- 
termines throughput of the fractionating,column. This rate 
should be large enough to be practical and yet not decrease 
the H.E.T.P. If time is not a factor in fractionations, low 
throughput rates can be tolerated provided the desirable 
H.E.T.P. can be obtained under such operating conditions. 
Some packing material exhibits changes in H.E.P.T. as the 
throughput is increased. These factors must be balanced 
against each other if a choice of packing is made. 

4. The Liquid Hold-up on the Packing 

If sharp separations are desired in fractionating a mix- 
ture, the operating hold-up must be small. The most impor- 
tant effect of hold-up is in its relation to the amount of the 
charge and the amounts of components in the mixture. 
More efficient fractionation can be obtained when the hold- 
up is small because more surface is employed to rectify 
one component in the charge. The development of efficient 
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column packing has favored columns with low ho 
cause shorter columns can be used. 

A factor which is not related to the geometric de 
which is very important, especially if a fract 
column is used as an all-purpose column, is to have 
which resists corrosion. Corrosive materials can 
fractionated. Of greater importance is the ease b 
columns can be cleaned. Fouled packing cannot be e> jcc, 
to operate satisfactorily because the contacting effic 
decreased. If the packing is resistant to corrosion, a 
ing solution (concentrated sulphuric acid and sodi 
chromate) can be used. A rapid water wash of the 
is recommended after the packing is cleaned with t! 
solution. Columns containing stainless steel carding 
have been cleaned in this manner may times in this 
tory. 

Many types and forms of packing as well as metho 
effecting fractionation have been used. Considerable dat, 
can be collected from the literature concerning the H.E.T | 
of packing at different reflux rates. The trend has be: 
ward the ideal packing, i.e., low hold-up, high capacity a) 
low H.E.T.P. The H.E.T.P. and throughput data of 
column packing recorded in the literature are giv 
Table 24. The column packings are divided into the f 
ing groups: 

1. No packing. 

2. Dump-in types. 

3. Geometric types. 

The data in Table 24 should be taken as a guide fo: 
adoption of column packing. If any single packing is « 
sirable, reference should be made to the original publicat 
for a more complete discussion. 


CONDENSERS 


Since reflux is required in the operation of a fractionat 
ing column, some means must be provided for dividing 
vapors or condensed vapors which issue from the rectifying 
section. Numerous ways and methods have been tested a: 
reported in the literature. Each of these column heads ca 
be divided into two distinct types, the partial and tota 
condenser stillheads. The former type, although used 
some laboratories, does not have the popularity of the tota 
condenser. It is more difficult to control the reflux rati 
with a partial condenser. The total condenser, where th: 
vapor or liquid is divided into reflux and product, is almost 
entirely used on small laboratory columns. The following 
discussion will be concerned only with total condensers. 

The design of the stillhead should be simple. If the colum: 
is used in routine analysis, it is desirable to have simpl 
stillheads which can be quickly and easily repaired wher 
breakage occurs. Of greater importance in the design 
the stillhead is a low hold-up capacity. The hold-up of the 
packing usually is high enough that considerable hold-up i 
the head cannot be tolerated. Another minor factor in the 
design of stillheads is that the vapor volume or void spact 
between the packing and cold condenser should not be largé 

The methods by which the overhead liquid or vapo! 
stream is divided into reflux and product are as follows 


1. Manual operation of stopcock or tapered plugs. 

2. An electrical cycle timer which operates a solenoid 
valve in the stillhead. Liquid or vapor is intermittently 
moved as the distillate product. 

3. The use of a constant reflux ratio distilling head 
(Corad head). 


The manual control of the reflux ratio is very tedious 
and unless low refiux ratios are used, it is impossible t 
estimate them. There is, however, a definite advantag: 
using manual control, especially in laboratories where oth 
facilities are not available. A common type of stillhea 
which the reflux ratio is regulated with a stopcock is show 
on the fractionating column in Fig. 206. The two drop c 
ters, one in the product line and the other in _ the li 
reflux line, can be used for setting the reflux. A se 
stillhead for manual control is shown on the colum: 
Fig. 207. A third stillhead arrangement is shown in | ig 
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ALL GUMMED UP? 


Viscous or corrosive 
| fluids won t clog or 





corrode this Pressure § ystem! 


AVE YOU got the tough job of measuring corrosive, 
messy, sticky, or otherwise “ornery”™ fluids? Stuff like 
soap, slurries, viscose, pulp, or various acids that you just 
can’t measure with a conventional open pressure system 
because they tend to clog, corrode or solidify? Then this 
Vaylor Diaphragm-Type Volumetric Pressure Gauge was 
made especially for you because it can’t clog, and it’s cor- 
rosion-resistant! It’s a completely sealed system filled with a 
fluid that acts as a pressure transmitting medium. Only a 
Wlexible corrosion-resistant diaphragm and a flange are in 
‘contact with the fluid to be measured. And capillary lengths 
jup to 100 feet are possible, depending on range of system. 
‘The Taylor Volumetric Pressure Instrument is supplied with 
an 18-8 stainless steel diaphragm. Diaphragms of copper. 
steel, monel, tantalum or silver are optional. The system can 








tbe supplied with any standard pressure range between the 
limits of 0 to 50 psi and 0 to 1000 psi, depending on operating 
‘temperatures and flange ratings. Available in indicating, 


Jobat 


recording or controlling types. 


/As you well know, pressure must be accurately measured 
‘before it can be accurately indicated, recorded or controlled. 





And our wide variety of pressure measuring elements per- 
mits proper selection of the best measuring system for the 
operating pressure range, required safety factors, and de- 
tails of the medium to be measured. Call in your Taylor 
Field Engineer or write for Catalog 76JF. Taylor Instrument 
‘Companies, Rochester, N. Y., or Toronto, Ontario. Instru- 
‘ments for indicating, recording and controlling temperature. 
pressure, humidity, flow and liquid level. 





4 
4 


TAYLOR INSTRUMENTS MEAN “ACCURACY FIRST’”’ 


November 1947—I/nstruments—Page 1009 











TABLE 24 


LABORATORY COLUMN PACKING 


Length 








of Diam. Reflux 
Column, of Col. Rate H.E.P.T 
Type of Packis Referen Operation Cm Cm. cc/hr cn ’ Test Mixture 
1 No packing & Total Reflux 128 0.415 250 16 6.3 n-heptane-methyl cyclohexane 
4G Total Reflux 68.5 1.9 Benzene-carbon tetrachloride 
10 Total Reflux 30.3 0.3 26 3.36 1.32 3enzene-carbon tetrachloride 
180 30.3 11.9 Benzene-carbon tetrachloride 
11 Total Reflux 290 5.1 2900 65 25.5 n-heptane-methy! cyclohexane 
2 Dump-in Types 
Glass balls 2.95 mm 12 Total Reflux 140 2.58 900 & 1.65 Benzene-ethylene chloride 48 
13 
Berl Saddles 4X 4mm. 14 Total Reflux 68.6 1.9 1.25 n-heptane-methyl cyclohexane 
7/32” Carding Teeth 9 Total Reflux 107 1.4 3800 3.7 n-heptane-toluens 
Carding Teeth q 168 2.038 1500 3.0 Benzene-carbon tetrachloride 
5/16” Carding Teeth 10 Total Reflux 80.2 0.6 216 3.6 Benzene-carbon tetrachloride 
1/8” X 7/32” Carding 
Teeth 11 Total Reflux 290 5.1 14700 6.4 2.5 n-heptane-methy] cyclohexane 
4600 5.1 2.0 
1/8” Carding Teeth 15 Total Reflux 150 3.15 1600 5.1 2.0 Jenzene-ethylene chloride 
14800 = 8.9 3.5 
4 6 mm. Carding 
Teeth 16 Total Reflux 274 3.2 1800 7.4 n-heptane-methyl! cyclohexane 
2100 5.6 
5000 7.9 
Chain 
No. 19 Al Jack Chains Total Reflux 150 3.15 3700 10.7 4.2 jenzene-ethylene chloride 
14000 13.7 5.4 Benzene-ethylene chloride 
Locket Chains 83 12 Total Reflux 140 2.58 1290 3.5 1.3 Benzene-ethylene chloride 
Comminuted Materials 15 Total Reflux 150 8.15 2200 5.1 2.0 3enzene-ethylene chloride 
3700 4.6 1.8 cc 
Glass Helices A 
3mm. I.D. 17 Total Reflux 320 0.8 6 4.1 1.6 Benzene-ethylene dichloride 4} 
3.2 mm. ID, 18 Total Reflux 44 1.4 4.57 1.8 Benzene-carbon tetrachloride , 
Metal Helices 6 
4mm. I.D. Ni I 
Single Turn 11 Total Reflux 290 5.1 15800 7.9 3.1 n-heptane-methyl cyclohexane t 


0.094” Steel 


Single Turn Helices 15 150 3.15 4700 5.1 2.0 Benzene-ethylene chloride t 
11000 5.6 2.2 0] 
3 mm. Single Turn 19 Total Reflux 1250 3.3 2500 13.5 5.3 n-heptane-methyl cyclohexane T 
1200 10.4 4.1 n-heptane-methyl cyclohexane 
3/32” Single Turn 
Stainless Steel 19 Total Reflux 290 5.1 7400 5.8 2.3 
2000 3.8 1.5 n-heptane-methyl cyclohexane t 
}/32” Single Turn from 
30 B. and S. wire 20 Total Reflux 60 2.0 900 °F 1.06 n-heptane-methyl cyclohexane 
1260 2.8 1.1 n-heptane-methyl cyclohexane m 
Rashig Rings Stoneware 
1.27 x 1.27 mm, 11 Total Reflux 290 5.1 17000 15.2 6.0 n-heptane-methyl cyclohexane 
8660 19.1 7.5 n-heptane-methy! cyclohexane 
3 Geometric Forms 
Concentric Tubes 91 Total Reflux 238 1.3 75 2.2 0.87 n-heptane-methyl cyclohexane 
(center tube wrapped 300 5.6 y By 7 
with glass thread) 
Heli-Grid, 13 mm. 22 Total Reflux 91.5 1.3 875 5.5 2.2 n-heptane-methyl cyclohexane 
550 4.0 1.56 
Heli-Grid, 25 mm. 82 Total Reflux 91.5 2.5 500 1.0 0.39 n-heptane-methyl cyclohexane 
1000 1.26 0.495 
1500 1.57 0.62 
Piates (Bubble Cap) 23 Total Reflux 40 2.5 288 7.2 2.8 Benzene-carbon tetrachloride 
1242 8.2 3.2 
24 Total Reflux 200 2.5 480 2.3 0.9 Benzene-carbon tetrachloride 
600 2.7 1.06 
Perforated Plates 25 Total Reflux 45 3.2 1020 2.9 1.14 Benzene-carbon tetrachloride 
4500 4.5 1.76 
Spinning Band 
) 6 mm. Mone! Band 26 Total Reflux 545 0.67 162 8.0 3.1 n-heptane-methyl cyclohexane 
Rotating Cones 27 56 5.08 108 8.7 3.4 n-heptane-methy! cyclohexane 
Spirals 282 9.5 3.7 
Square Threads on 
Mone! Rod 28 Total Reflux 320 2.5 90 2.7 1.05 n-heptane-methyl cyclohexane 
40( 3.4 1.35 
600 3.8 1.54 
Wire Gage 
Stedman 105 29 Total Reflux 61 0.95 100 6.6 2.6 3enzene-ethylene dichloride 
00 14.5 5.7 
Stedman 104 29 Total Reflux 61 i.9 150 6.8 2.7 Benzene-ethylene dichloride 
»00 46.9 18.5 
900 61.0 24.0 
Stedman 112 29 61 2.5 150 4.8 1.8 Benzene-ethylene dichloride 
500 35.8 14.1 
900 38.1 15.0 Benzene-ethylene dichloride 
Spiral Sereen 80 Total Reflux 43 1.9 100 1.7 0.67 n-heptane-methyl cyclohexane 
300 1.7 0.67 
500 1.76 0.68 
700 2.26 0.90 
43 1.3 100 i 0.67 
809 1.7 0.67 
400 1.87 0.74 
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; Fig. 191A 


191A. This head is recommended when fractionations are 
| performed at reduced pressure. Condensation of vapors of 
‘high boiling materials need not take place in the water- 
cooled condenser which is attached to the top side arm. 
’ All condensate outside of the vacumn jacket is returned to 

the small cup. The reflux is adjusted with a stopcock ac- 
‘cording to the drops which leave the glass alembic and 
product drop counters. It is sometimes convenient to slot 
the plug of the stopcock so the smaller flows can be ob- 
tained. This is accomplished by filling a small groove on 
opposite sides of the bore opening with a three-cornered file. 
These slots should be 46” long. 

A fourth method of manual adjustment of the reflux 
ratio was recommended by F. D. Rossini.?! A portion of 
the head is illustrated in Fig. 191B. The glass plug can be 
raised or lowered by a hand screw which has smal! threads. 
This handscrew is held in place by a housing which can be 
made leak proof by using a bellows.3! The glass plug is 
sealed to a tungsten rod. The arrangement of obtaining the 
reflux ratio is by counting the drops at the reflux and prod- 
uct drop counters. 

The effect of constant versus intermittent product with- 
drawal from fractionating columns has not been extensively 
' studied. It has been assumed that constant removal of 
} product was the best way to operate columns. D. M. Old- 
royd and L. A. Goldblatt?2 have shown that when efficient 
_packing is used (Podbielniak Heli-Grid packing) more ef- 
} ficient separation can be expected with intermittent product 
removal. Less efficient packing as “%¢” Fenske-type glass 
helices and a Palkin type gauze plate column did not show 
such a pronounced advantage as the Heli-Grid packing. If 
efficient packing is available, it is desirable to use stillheads 
which permit intermittent product removal. Stillheads which 
} can be operated at intermittent take off require solenoid 
valve arrangements. The following discussion will cover 
a few such stillheads. 

The stillhead of the Podbielniak Hyper-Cal fractionating 
| column is shown in the column assemb!y in Fig. 203. An 
Inconel ball seats in a ground glass recess. This ball is at- 
tached to a magnetic armature by a hollow Inconel tube 
which has a vent at the top. A solenoid coil is located above 
the dual U-tube condenser. The drippers on the condenser 
tip are so arranged that the condensate is directed on the 
Inconel stem and ball. The valve is operated by a cycle 
timer. Valve travel can be adjusted by the screw above the 
solenoid coil. The entire condenser is housed in the vacuum 
jacket. The void space between the top of the Heli-Grid 
packing and the tips of the condenser is quite small. The 
hold-up of the head is small. The vapor temperature is de- 
termined by a thermocouple. 

The stillhead similar to the one shown in Fig. 192 was 
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Fig. 193 


Fig. 194 | 


used by E. A. Naragon and C,. J. Lewis**® on a vacuum 
column. The solenoid coil is placed over the center tube con- 
taining the glass valve. The ground joint facilitates remov- 
ing the movable glass valve and cleaning of the valve seat. 
This joint is covered with the cap of the second member of 
the joint after the solenoid coil is in place. The stopcock 
need not be used while the column is in operation. 

The stillhead in Fig. 193 contains a steel ball which is 
lifted slightly when the iron core is magnetized. This steel 
ball is held in place by two indentations on both sides of 
the reflux tube. These indentations are shown as small 
rings to the left of the ball. The finger 
assembly has a drop counter. 

The stillhead which ‘3 illustrated on the continuous frac 
tionating column, Fig. 208, is another example of a glass 
solenoid valve. All reflux from the total condenser flows 
through the valve back into the column. Part or all of this 
liquid stream is diverted to the distillate product receiver 
when the solenoid coil lifts the glass covered iron core. This 
arrangement of outside return line and take off valve has 
the disadvantage of having a greater hold-up than is ob 
tained in the stillheads described above. In continuous 
fractionation this hold-up is not the 
reflux is of a constant composition. 

The vapor dividing stillhead described by F. C. 
and V. Lantz? operates on the solenoid ball valve principle 
The vapor from the column is directed either into a Dewat 
jacketed total reflux condenser or to the product condenser. 
The glass ball is lifted by a solenoid coil. The temperature 
is obtained by a partial-immersion thermometer. The stil! 
head is Dewar-jacketed. The reflux condenser and ball of 
the valve can be removed because the standard taper as- 
sembly fits into the joint in the stillhead. 

J. D. Bartleson, A. L. Conrad and P. S. 
scribed a stillhead wi*h the valve arrangement consisting 


this 


condenser in 


too serious because 


Collins 


Fay**4 have de- 
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Fig. 195 Fig 


of a glass covered steel ball in a funnel. This funnel con- 
taining the ground surface is located directly under a 
liquid directing funnel and below the total condenser. Prod- 
uct is removed by magnetizing an iron core in a solenoid 
coil. The ball is drawn partly out of the funnel allowing 
iquid to flow into a product receiver. 

The solenoid operated valves must be 
clean. Probably the greatest fault of these valves is the 
fact that liquid will leak through them if the surfaces are 
not perfectly ground and clean. 

Another type of stillhead which is operated by a cycle 
timer is shown in Fig. 194. H. J. Hepp and D. E. 
have used this stillhead on a precision fractionating column. 
This type of head differs from the ball valve heads in that 
the reflux liquid is directed to the product cup. A solenoid 
coil around an iron core is used to swing the iron wire 
against the one wall of the product receiver cup. Reflux 
then drains into this cup through the U-tube vapor seal 
and into the product receiver. When the iron core is de- 
the iron wire is swung back into a vertical 
position by gravity. A vapor line from the top of the total 
condenser (not shown in Fig. 194) is connected to the prod- 
uct outlet line. The stopcock shown in the product line is 
not used during operation. It is helpful when the distillation 


described above 


magnetized, 


started. 

The stillhead developed by A. S. Carter and F. W. 
Johnson®® js shown in Fig. 195. This liquid-dividing head 
is manufactured and sold by Ace Glass, Inc. This stillhead 
contains a swinging funnel to which is attached a glass- 
covered iron core. The funnel is drawn over a product 
receiver cup when an iron core is magnetized with an elec- 
tromagnet coil and swings back into normal position when 
the iron core is demagnetized. When the funnel is in its 
normal position, reflux drains from a funnel just below 
the total condenser into the swinging funnel and into the 
third fixed funnel which is centered in the vapor tube from 
the column. The temperature is obtained by a partial im- 
mersion thermometer which is located in the ascending 
vapor line. 

A stillhead with a swinging funnel has also been devel- 


is first 


Page 1012—/nstruments—Vol. 20 





196 


Smith #5 


Fig. 197 





oped in the Shell Development Laboratories and describ 


by F. C. Collins and V, Lantz.’ The stillhead has a Dev 


jacketed total condenser which fits into the ground 
of the Dewar-jacketed liquid-dividing stillhead. This 
head has a vapor tube leading to the condenser, a 
return line to the column and a liquid product line 
contains a vapor seal in the form of a U-tube. 
Constant-ratio Stillheads 

The constant-ratio head is a recent innovation i: 
tionating column stillheads. The design and applicati 
such heads is discussed by L. Berg** and by L. E. | 
and H. G. Hornbacker.*® These heads are called | 


heads—COnstant-RAtio heaD. These stillheads operat: 


the principle of two parallel condensing surfaces, on 
product and the other surface for refiux. The Corad 
developed by L. E. Lloyd and H. G. Hornbacker is s 
in Fig. 196. This head is manufactured and sold b 
Corning Glass Works. The head is fabricated for ap} 
mate reflux ratios of 1.5:1, 2.5:1, 5:1, 10:1, 20:1 and 
The different ratios are obtained by turning the cond 
which has drippers for each condensing area ove 
product receiving cup. The stillhead designed by L. 
is shown in Fig. 197. 

The advantages gained by using the Corad head a1 
vious. The reflux is dependent on condensing area ex] 
to the vapors. A change in boil-up rate in the colum: 
effect the take-off rate in the same ratio as before. C 


i 








describe 


a Dewa 
und joint 
“his sti 
a liqu 
ne whi 
in Trac 
catir 

E. Li 
d Cora 
erate 
one 
‘ad he 
is SI 

| by t 
APpror 
nd 30 
yndenst 
ver U 
L. Be 
are ol 
ex] St 
mn W 
Conse 








tine 2 





ie ee 































































































TO MERCURY LEVELLING BULB 
ON MOTOR DRIVEN CARRIAGE 





MERCURY MANOSTAT 
Fig. 200 


Fig. 198 


quently, changes in boil-up rates during a distillation are 
not too serious. Distillation of liquid which yield a con- 
densate of two liquid phases also does not hinder the opera- 
tion. One disadvantage which may be cited is that high 
reflux ratios (100:1) cannot be obtained without greatly 
increasing the area of the condensing surface. 


FRACTIONATING COLUMNS FOR HYDROCARBON GASES 


Fractionating columns for hydrocarbon gases have been 
developed as a laboratory tool for the analysis of gases. Such 
columns have been used with a great deal of success in the 
petroleum industry. The identification of gases obtained in 
various processes has been of greater value to this industry 
than purification of gases in small scale fractionating col- 
umns. Consequently, discussion of the construction of smal! 
fractionating columns will be devoted to equipment with 
which suitable analysis can be made. 

A semi-automatic low temperature fractionating appara- 
tus for the identification of hydrocarbon gases was developed 
in this laboratory. Several requirements were set up before 
the column and auxiliary equipment was designed and con- 
structed. It was desirable to have a distillation apparatus 
which would give good results with gas sample volumes of 
150 to 500 ec. These small samples made it necessary to have 
a column with a small hold-up as well as sufficient fractiona- 
tion to identify various components in the gas mixtures. 
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Fig. 199 Fig. 201 (Drawing courtesy Podbielniak Inc.) 
Semi-automatic operation was desired as the recording of 
L-BALL FLOATS TO distillation curves. 
TOP AND CHECKS m , , 
The assembly of the glass parts of this small fractionating 


apparatus is shown in Fig. 198. The various parts of the 
assembly will be described in the following discussion 
The Stillpot and Vapor Pump 

The stillpot has a volume of about 3 cc. A glass vapor tube, 
2 mm. bore capillary, is sealed into the side of the stillpot 
The other end.of this glass vapor tube is later sealed to a 
gas manifold containing two stopcocks and a mercury pump 
in respective order. Dimensions for the manifold and pump 
containers are given in Fig. 198. 

The Column 

The column is made from a 60-cm. length glass tube with 
an internal diameter of 2.5 to 3 mm. The bore of this tubing 
should be uniform. This tube is packed with a 45-cm. length 
of spiral made from No. 24 B&S copper wire. The spiral is 
wound to give two turns per centimeter length. A tapered 
jacket is machined from a copper rod. The form and dimen 
sions of this jacket are shown in Fig. 199. A copper ring i 
soldered to the tapered jacket. A silvered glass jacket co 
taining three outside expansion bellows and a side tube for 
periodic evacuations of the glass jacket is made as shown in 
the assembly in Fig. 198. The inside tube of this jacket has a 
diameter of 18 mm. The construction of the condenser flask 
has been previously discussed and illustrated in Fig. 145, 
A and B. 

The column is assembled by inserting the small-diamete: 
end of the copper jacket into the top of the condenser Dewar 
This Dewar is moved into position under the copper ring 
near the top of the copper jacket. Several layers of adhesive 
tape can be used at this point to insure a seal beiween the 
Dewar and copper jacket. The silvered glass jacket is then 
slipped over the copper jacket and the annular space is filled 
Instruments 
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with ground cork. The column is then slipped into th. 4 
jacket. A spherical ground glass joint is sealed to the 
about 2 cm. above the Dewar condenser. 

A two-junction copper-constantan thermocoupl: 
serted through the top of the vapor line tee to a dis 
cm. above the top of the spiral packing. The thern , + 
wires are sealed into the one tube of the tee with DeK} 
cement. 

The Vapor Manifold and Product Receiver 

The vapor manifold must have as small a volume 
sible. Two-millimeter bore capillary tubing is us¢ 
manifold extends from the column through three-wa 
cocks. The outlets of the first stopcock are sealed to 1 
por line from the column, the product receiver line 
the one outlet of second stopcock. The remaining out 
the second stopcock serve as lines to the vacuum pun 
a drying and purifying train respectively. The pressu 
nometer is teed into the line going to the product re: 
This manometer must be cleaned periodically and conse: 
ly is best connected to the vapor manifold through a sp! 





For short interval time con- 


trol of machine and process 





operations, this timer provides high accuracy, 
unaffected by either line voltage fluctuations, tube 
aging, or vibration. A flip of a toggle switch changes 
dial range from .01-.5 secs., adjustable in .0OS 
steps, to .1-5 secs., adjustable in .OS sec., steps. 
REQUEST Engineering data sheet No. 46 for com- 














plete information on Series 5200 Electronic Timers. 
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Small space requirement and low cost 
make Mercury Electric Counters ideal 
for built-in applications. Low current 
draw (approx. 2 watts). Enclosed 
working parts, tamper-proof case. 
Speeds to 600 CPM and more. Operates 
in any position. Non-reset. Counts any 
thing that will operate an electric 
‘ switch or electric-eye. 


Send for Catalog or tell 
us what you want to ac- 
complish. 
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glass joint. The pressure manometer is shown in Fig 
This manometer has two platinum contact points seal: 
the glass. A small level change in the large leg wl 
connected to the vapor line causes a correspondingly 
change on the narrow contact leg. The manometer has t 
check balls which prevent the mercury from leavin, 
manometer. 

The product receiver is about 100 cm. long and 35 mn 
diameter. It is jacketed with a section of 64 mm. tul 
This jacket serves as a constant-temperature bath. Wat 


from a thermostated bath is pumped through the jacket 


Mercury is the confining liquid in the product receive: 
glass ball on the mercury serves as a check which prev: 
the accidental transfer of mercury into the vapor manit 
The top outlet of the product receiver is ground to insure 


good seal with the floating ball. The mercury in the product 


receiver is raised and lowered by a leveling bulb. This bul! 
supported in a holder which is attached to an elevator scr« 
Elevator Mechanism 

The elevator or leveling device is a long threaded sec 
and collar. The mercury leveling bulb is attached to the 
lar. The screw is driven by an a-c. motor through a reduct 


gear. The motor is braked to prevent coasting after th 


current is turned off. The motor is connected to the elect 
cal power source through the relay of a United Cinep) 
electronic switch, Model 8282. When contact is made i: 
pressure manometer the motor is started. 

The mercury is lowered in the product receiver by 


turning of the elevator screw until normal pressure is es 


tablished in the vapor manifold. The elevator screw is « 
nected directly to the advancing mechanism of the Leeds 
Northrup recording potentiometer through a speedomet: 
cable. 

The Operation of the Semi-automatic Fractionating Colun 

Since the total volume of gas entering the product rec: 
is a measurement of chart length, it is helpful that 
points be marked on the screw carriage. The first o1 
point is the mark which gives a mercury level to the to; 
the product receiver. The second mark is arbitrary. T! 
mark toward the bottom of the screw corresponds to c 
travel and should be low enough to utilize the greater | 
tion of the product receiver volume. 

The apparatus should first be tested for leaks. The va 
line up to the stopcock nearest the still pot is filled with m 
cury and the stopcock is closed. The screw collar is set 
the second point discussed above and the entire apparatus 
evacuated to a pressure of about 1 mm. of mercury. The m 
cury rises in the product receiver equivalent to the baromet 
ric pressure minus the small residual pressure in the a] 
ratus. This level is watched for several minutes after the 
paratus is isolated from the pump. A drop of the mer 
level in the product receiver indicates a leak. 

The sample is introduced through a drying and CO: 
sorbing train into the product receiver. Sample from this 
ceiver is allowed to flow into the vapor line and colum: 
periodically turning the three-way stopcock until the ga 
the apparatus is at atmospheric pressure. 
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Th sample is transferred into the first receiver of the 

sercury pump. The carriage containing the leveling bulb is 
aise to the zero point mark after the connecting rubber 
E ube | closed with a screw clamp. The stopcock nearest the 
t is opened as the leveling bulb of the mercury pump 
5. slowly lowered. The flow of gas from the product receiver 
¥ the pump reservoir is regulated by the screw clamp and 
he rate of lowering of the mercury pump leveling bulb. The 
yressure Within the apparatus should not vary appreciably 
rom atmospheric pressure in this operation. 

The stillpot is cooled with a Dewar containing liquid nitro- 
igen. Condensable gases in the column and vapor lines are 
condensed in the stillpot. When condensation is complete the 
condenser of the column is cooled by pouring liquid nitrogen 
‘into the condenser flask. The advancing mechanism of the 
recorder is connected to the speedometer cable and the power 
‘switch to the electronic relay thrown to the on position. The 
‘gas sample in the mercury pump reservoir is then slowly 
‘transferred to the stillpot. If non-condensable gases are pres- 
Jent, as air or hydrogen, the contacts of the pressure manom- 
‘eter are contacted and the motor is started. The product 
receiver leveling bulb is lowered until the pressure in the 
apparatus is again restored to atmospheric pressure. The 

temperature is recorded on a chart during the lowering of 

‘the leveling bulb. When all the gas has been transferred to 
the stillpot and column, the condenser is maintained at liquid 
nitrogen temperature and the distillation is started by re- 
moving the liquid nitrogen Dewar from the stillpot. Usually 
sufficient boiling can be obtained by allowing the stillpot to 
} warm slowly. A chilled empty Dewar around the stillpot will 
) prevent air drafts and also allow sufficient boiling. The con- 
‘denser is kept cold and a temperature gradient is set up be- 
‘tween this point and the stillpot because of the tapered cop- 
) per column jacket. As the distillation progresses, the chart 
shows definite plateaus for each component which can be 
separated by the column packing used. The distillation con- 
tinues until the collar indicator reaches the end point mark. 
Two corrections must be applied before the chart is com- 
) plete. In all distillations, the gas must fill the lines beyond 
the thermocouple before the pressure manometer is acti- 
vated. This correction can be made if the volume of this sec- 
) tion is known as well as the total volume of the sample. This 
correction usually amounts to not more than 3 mm. of chart 
length and is added to the length of the first temperature 
plateau. The last temperature plateau of the distillation is 
short by the volume remaining below the thermocouple. This 
volume can easily be determined. The plateau length corre- 
sponding to this correction usually is about 8 mm. and is 
added to the final plateau if there is no material in the still- 
} pot which cannot be vaporized at recom temperature and 
; atmospheric pressure. 
Binary mixtures of iso- and n-butane (which boil within 
} 10°C.) exhibit a slight discrepancy in values observed, to the 
values actually present. It is possible to check synthetic 
blends and to draw up calibration curves which can be used 
| for correcting the observed values. 

The analysis of gas samples containing olefins requires 
two distillations. A sample for complete analysis of olefins 
and paraffins is distilled in the apparatus by the procedure 
outlined above. The total sample is brominated noting the 


pull 


naa 








tion is distilled. Results of the second distillation when mul- 

tiplied by the contraction factor represent the paraffin con- 

tent of each fraction in the original sample. 

The Podbielniak Low-temperature Fractionation Equipment 
A discussion of the low-temperature fractionation of 

hydrocarbon gases is not complete unless the extensive work 
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contraction in volume. The gas remaining after the bromina- 
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i ai 


of Podbielniak5, 22 is mentioned. The low-temperature frac- 
tionation equipment which is available from Podbielniak, 
Ine., Chicago, Illinois is used in many laboratories. The 
“Heli-Grid” packing und a modification of this packing, the 
“Buta-Heli-Grid” packing, have been successfully used to 
btain satisfactory separations for the analysis of gases. 
The basic fractionating element of the Podbielniak appa- 
ratus, the “Super-Cool” column, is shown in Fig. 201. This 
apparatus with the multiple thermocouples along with a spe- 
‘ial “Buta-Heli-Grid” packing shown in the drawing is used 


Western Division: 





DR AFT GAUGE 


for Quick, Accurate 
Measurement of 


LOW PRESSURES - 
and DRAFTS | 





HIS handy gauge is widely used 
for measuring low pressures, 
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pressure. 
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adjusting screws for leveling. Each 
gauge is individually calibrated, in 


suring extremely accurate operation. 
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Fig. 202 


in the “Heli-Tronic” fractionating apparatus for the ana 
sis of C4 and Cs hydrocarbons. The columns shown ji: 
“Hyd-Robot” apparatus, Fig. 202, are basically the same ex 
cept that Heli-Grid packing is used along with a single 
tion thermocouple. 

The “Super-Cool” column consists of a vacuum sleeve-ty| 
jacket with a sheet metal radiation shield. Enlargements a! 
the top and bottom of the sleeve accommodate the stiilpot 
and the special liquid nitrogen vaporizer and reflux cool 
assembly. Liquid nitrogen vapors from the vaporizer pas 
downward through the annular space between the colun 
and jacket to a point just above the stillpot and out throu 
a glass vent tube to the outlet tube C. The sensible heat 
the cold vapors from the reflux cooler is conserved by this 
arrangement as well as the neutralization of heat leakag 
through the vacuum jacket. The entire column can also 
pre-cooled to liquid nitrogen temperatures in a short tin 
by the cold vapors from the reflux cooler and the direct int 
duction of this refrigerant through the outlet at C bef 
the gas sample is charged to the stillpot. 

Dried air can be automatically introduced throug! 
needle valve in a line leading to the side opening C. 1 
dried air passes up through the annular space around t 
column giving a period of super-heating. This warms 
entire column very rapidly at breaks, i.e., raising tempe! 
ture to distilling temperature of next higher boiling com 
nent. The column can thus be super-cooled by the flow of 
vapors from the reflux head and super-heated with the 
of dried air. 

The stillpot is designed so that samples can easily b 
troduced. Liquid residues can be withdrawn. Heat is su 
plied to the stillpot by a removable cartridge heater w 
extends into a heater well. The inner surface of the we 
coated with fused glass fiber to facilitate boiling. 

The “Hyd-robot” fully automatic distillation appara 
Fig. 202, contains the following: 

1. Two columns with stopcock manifold panel. 

2. Automatic recording panel. 

3. Multiple distillate receiver tank with five or six equi-vo 
one gallon bottles which are connected to the stopcock pane! 
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Lecei tank can be supplied with an automatic constant tempera- 
ure control. 

| 4 Mereury pump panel, 

5. action collecting burette panel. 

s. Auxiliary equipment as a vacuum pump, 

tus for column operation. 


liquid air container 

















&: appa! 
nerous other fractionating assemblies can be supplied 
yume 
to meet the demands of the laboratory. 
Recent Developments in Hydrocarbon Analysis 
) Two important factors must be considered in the method 
Hof gas analysis, i.e., the manpower required and time con- 
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Fig. 203 (Drawing courtesy Podbielniak, Inc.) 


) sumed in the analysis. The recent trend in equipment design 
| has been toward semi- or automatic fractionation equipment. 
| The “Hyd-Robot” of Podbielniak, Inc., is a good example of 


BP heh 





is sup- 
r whic! 
. well is 


yaratus, 


' the development of automatic distilling equipment. The time 
element is one factor which has received attention but un- 
fortunately cannot be solved as easily as the design of auto- 
matic equipment. The fractionation process is inherently a 
slow process and, if extremely rapid fractionations are per- 
_ formed, small samples and extremely efficient packing must 
be used. Even under such conditions, analytical procedures 
also must be performed before the analysis is complete, i.e., 
) when olefins are present in the gas samples. The develop- 
ment of infrared spectrophotometry and the mass spectrom- 
eter have aided greatly in decreasing the time required for 
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In the manufacture of precision optics, P. & K. have gone 
a step further than conventional production procedure 
dictates by combining the initiative that finds the best 
method of doing each job and the skilled craftsmanship 
that must be part and parcel of every precision optical 
product — special or production. 


Here is a list of ten of the things we manufacture — 
where this combined attitude of mind and skill are al- 


ways at work. 


All types of precision spherical optics for use in 


microscopes, binoculars, view finders, telescopic 


rifle sights, etc. 
Spherical, 
mirrors. 


parabolic and hyperbolic first surface 


Camera lenses. 

Test glasses. 

All types of crystal lenses used in transmission of 
high frequency energy sources. 

Prisms using both glass and crystal transmission 
media. 

HI-VAC magnesium fluoride reflection reducing 
coating. 

Manufacture of complete instruments to specifica- 
tions including metal and optical components. 
Design of optical systems using glass, crystal and 
other transmission media. 


Testing laboratories for examining optical charac- 
teristics of all types of glass and crystal lenses 


For your requirements in precision optics, P. & K. are 
ready to put their combined quality technique to work 
for you — your inquiry will receive prompt attention. 
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gas analysis. New and advanced techniques haves 
CHROMIUM-PLATED J¢ CKS veloped which have made possible very rapid cont: 
’ sis. It is beyond the scope of this work to dis 
—— techniques and equipment used in infrared spectr: 
try and the mass spectrometer. It will suffice to ment 
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Fig. 204 
fractionation of gas sample into fractions and analysis 
the more complex fractions by infrared spectrophotomet 
is being used in many laboratories. 
DISTILLATION COLUMNS FOR THE FRACTIONATION 
OF NORMALLY LIQUID HYDROCARBONS 





The development of laboratory columns for the fract 


91) 


tion of liquid mixtures boiling in the range of 25 to 2 


Draft Gages has been very extensive. Design problems for this class 
A 


fractionating columns are quite simple. Columns can be 


signed to accommodate specific types of packing which ca 
PRACTICAL be used to meet the requirements of many different disti 
rd tion problems. 
CONVENIENT The distillation problem should be reviewed befor: 
se fractionating column is designed and constructed. The fa 
relate! 'Teeolaloliiliael] ities available (manpower and electrical power sources 
the amounts of charge to be fractionated and the degre« 
4 fractionation required are factors which have a direct bea 
3 ing on the design and packing used in the column. Th« 
umn should be so designed to permit a vapor velocity 
meter a second. In view of the previous discussion of 


f 





HAYS offers a complete line of pointer 


type draft gages designed . + pag need and aren nage ot individual parts of a fractionating column, it will not b 

No | r is it necessary to buy a large gage when a sma ; ; rpc ‘ 
one rs ovatiene that will nies ills as well or better. No longer necessary to discuss the column assembly except to giv: 
need you try to make one size gage handle all drafts. amples of several columns which have been used. 

Ali these gages have the famous Hays slack diaphragm unit : _ : oe 
for ranges of draft or pressure from O to 120 inches of water. The Podbielniak “Hyper-Cal” Column 
For ranges above 100 inches, Bourdon Tubes are used. For full " é ; RI a 09 tac oe 9 

~ i or-Ua 1 is SNOW in l é 

description of these better gages, in all sizes and ranges, send The Podbie Iniak Hyper-Cal columr 8 he n. Fig 
for Bulletin 45-667. The condenser is a double loop of glass tubing with dri 


at the bottom tip of the loop. These drippers direct t 
flux into the valve stem. A glass cylinder between the 
denser and packing decreases the vapor space. This cy 
contains the valve seat and a reflux dripper. The 
thermocouple junction is located beside this cylinder. 
uct removal is controlled by a solenoid valve which is 

| ated by a repeat cycle timer with adjustable “on” and 
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. bottom of the column. The assembly of the Hyper-Cal 
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Product receivers are connected to the column 


at t 


er is shown 


mn which is available from Podbielniak, Inc. 
Fig. 204. An automatic distillation unit containing a 
Pod jielniak Super-Cal, Model B, distillation unit is described 
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Laboratory Fractionating Column for Manual Control 


The vacuum jacketed column shown in Fig. 205 is designed 
for manual control of the reflux. This column can be fitted 
with any of the other stillheads that have been previously 
discussed. The vacuum jacket is silvered to the reflux drop 
counter or strip silvered. The inside bellows allow expansion 
of the tube containing the packing. The short section of the 
column at the bottom which has a larger diameter is used as 
a knock-down section for high boiling components. Dump-in 
packing is supported by using a wire gauze cone which can 
be forced into the spherical joint opening. Tension of the 
deformed cone is released when the cone is pushed into the 
larger bore tubing. The apex of the cone should point toward 
the top of the column while the base of the cone rests on the 
shoulder formed by the sea] between the large and small tube. 

Another column which is designed for manual control of 
reflux is shown in Fig. 206. No jacket is shown around the 
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This fluorescent lamp starter is a typical tempera- 
ture responsive device actuated by Chace Ther- 
mostatic Bimetal. Consumers want three character- 
istics: quick starting, reduction of flashing, long tube 
life. The “Speed Glostat” causes fluorescence within 
seconds, with less violent flashing and blackening 


near the cathode, and longer tube life. 


Here's how. Two tiny bimetal elements are illus- 
trated. When the lamp is turned on, the current 
heats the elements which react by bending together 
making contact and pre-heating the tungsten fila- 
ments in the fluorescent lamp to the glow point. Im- 
mediately after the closing of the electrodes, they 
begin to cool off, then break apart, thus allowing 
the arc to strike and light the lamp. W. M. Chace 


Company supplies reliable thermostatic bimetal 


for many such precision devices. 


Thermostatic Bimetals 


1609 BEARD AVE. + DETROIT 9, MICH. 
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column. The choice of insulation may be as shown in Fig. 
190A or 190C. This column as shown is designed for the 
dump-in types of packings. The small enlargement near the 
bottom of the column is for the packing support. 
Small-residue Fractionating Column 

If a survey is made of the various column packings, it 
will be noted that each has a certain operating hold-up which 
make it impossible to make a complete fractionation analy- 
sis of the mixtures charged to the column. Smaller columns 
could be used by sacrificing throughput. The second expe- 
dient is to use a smaller column for the fractionation of the 
residue. A column designed for the fractionation of residues 
is shown in Fig. 207. The packing should naturally be of the 
type with a small hold-up. A glass spiral, 6 turns per inch 
of 3-mm. rod, which fits into the column after it is wound 
on a glass rod, has been successfully used. 

The reflux ratio is controlled by the stopcock. The column 
is started by turning the condenser so that reflux flows di- 
rectly to the packing. Product can be removed by turning 
the condenser so that reflux is directed into the product re- 
moval line. The vapor temperature is obtained by a thermo- 
couple in the well which is ring sealed into the inner mem- 
ber of the ground glass joint. 

Continuous Laboratory Fractionating Columns 

Small continuous distillation units which contain a strip- 
ping and fractionating section are very useful for separa- 
ting mixtures. These columns can be adapted to the frac- 
tionation of products from small scale bench scale units 
especially if the fore or the last portion of a mixture must 
be separated from the remainder of the product. If a por- 
tion from the middle of the product is desired, two distilla- 
tions must be made or two columns must be used. The small 
continuous columns have certain advantageous over batch 
distillation columns. The columns can be operated as prod- 
uct is being produced, large amounts of a mixture can be 
fractionated without the use of large and cumbersome still- 
pots and the results obtained by using continuous columns 
are comparable to those of batch fractionations. 

Very few small continuous distillation columns are re- 
ported in the literature. R. W. Hufferd and H. A. Krantz*° 
have described a small continuous metal column along with 
some tests of fractionating a binary test mixture. The col- 
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umn which has been successfully used in this laboratory 
as illustrated in Fig. 208. The charge is pumped into a pre- 
heater (not shown) which is connected to the inlet tube 1 
the lower mid section of the column. This preheater consists 
of a vertical tube 40 cm. long and 18 mm. in diameter. A 
thermowell which extends the entire length is ring-sealed 
into the top of the tube. The tube is filled with glass chips 
An inlet is sealed to the top of the tube. The preheated 
charge flows into the column through a tube and spherica 
joint which is sealed to the bottom of the preheater. Hufferd 
and Krantz described a preheater which consists of a ste 
tube coil cast in aluminum. The preheater is wound wit! 
tape and an electrical resistance heater and finally lagg: 
with magnesia pipe covering. The column is insulated as 
shown in Fig. 190A. At least two electrical resistance heat: 
are necessary, one for the stripping and a second for t 
fractionating section. 











The stillpot (not shown) must contain a thermowel 
sight gage for level indication and a line for the remova 
bottoms. The stillpot can be made from a large tube, the siz 
of which depends on the size of the column. A stillpot 0! 
500-ce. capacity is large enough for the column show! 
Fig. 208. The sight gage can be sealed at the top shoul: 


and the bottom outlet tube. An electrical resistance heater, 


is wound on the stillpot. 
The column is fitted with a total reflux condenser. The 
flux is returned to the column through a capillary ti 
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O to 1000° F. THE HANDY 3580 
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@ Combines low cost with laboratory accuracy! 





@ Hand-held, well-balanced, heavy duty indicator with thermo- 


couple at end of rigid arm easily contacts hard-to-reach spots! 


@ Measures temperature of any type surface—flat or curved, 


metallic or non-metallic. 


@ Available, now, in many standard ranges at surprisingly low 


cost! 





y ALNOR 
$ @ Ranges of 0° to 600° F., O° to 800° F., O° to 1000” F., and O 


3580 to 1200° F. at $62.00. 
Ranges of 0° to 300° F., 0° to 400° F., and O° to 500° F. at $73.00. 
PYROMETER 





Alnor Representatives are conveniently listed in classified telephone directories in over 24 major cities 









Pe BROTTRY 


Fill it in and send it now, Iinois Testing Laboratories, Inc., Chicago 10, Illinois 








ate esti te aos 





Illinois Testing Laboratories, Inc. 
Room 518, 420 N, La Salle St., Chicago 10, Illinois 


Gentlemen: 
Please send a 0° to F 3580 Pyrometer 
Please have an Alnor representative call 


before you forget! 
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STANDARD FOR TESTING OTHER GAUGES 


Recognized as the standard for testing pressure read- 
ings with dead weight accuracy, Heise Extreme 
Precision Gauges provide the quickest reliable way 
of testing: (1) new ordinary gauges, (2) inspector's 
gauges, (3) for faster results where dead weight 
testers have been used. 


RANGE FROM 0-15 TO 0-20,000 


Ge” Gs 6 ce 60h es Cow aces 151.89 
BE” Gee «eee sesecs 172.80 & 165.60 
od eee ee 201.20 & 194.00 
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nts with Veeder-Root Counting pay se 
4 oid delays, shortages and over-runs ihe “1 
in departmental co-ordination towar ina 
a soshiy. 808 how you can make your work “on 
tne uence _,.by counting on Veeder-Root. VVrite. 


VEEDER-ROOT 


INCORPORATED 
HARTFORD, CONN. 
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which contains a small glass ball solenoid valve. P 
removed during “on” periods of a cycle timer. Th 4 , 7 
able “Flex-o-pulse” cycle timer of the Eagle Sign , 1 
ration is satisfactory. 

The column can be operated at a constant over} f 
perature because the product has a constant compo t 
an electrical temperature controller is available, as t 
& Northrup “Speedomax” controller, a thermocoup!|: I 
used for recording temperatures. This controller ca l 
at a definite temperature and when this temperatu: 4 
ceeded, the relay in the controller will shut off th« I 
to the solenoid coil. The column will thus operate U 
reflux until the temperature is lowered to the desir: 
head temperature. The relay in the controller then c!] 
circuit to the solenoid coil which opens the valve w | 
cycle timer moves through the “on” position. I 

If a temperature controller is not available, a simp ( 
cury thermoregulator can be built into the cap of the vroy a t 
glass joint which contains the thermowell in Fig. 208, 4 I 
adjustable contact screw will permit adjustment to 1 I 
sired overhead temperature. The mercury bulb of the regy ¢ 
lator should be located in the vapor stream. 

The operation of a small continuous column is no 
cult provided a constant pumping rate of the charge is 


re 
tained to the preheater. The column will attain the « : 
librium conditions possible under the operating condi P 
If rapidly changing rates are used this equilibrium is ¢ ( 
turbed and poor stripping or fractionation can be expect 
Evaluation of Fractionating Columns , 


The evaluation of fractionating columns has bee: 
scribed in the literature and will not be given here. ( 
Ward‘! has summarized the methods proposed by M 
Fenske*? and by B. F. Dodge and J. R. Huffman‘? and ha 
given sample calculations for the determination of th 
retical plates in a fractionation column. Four binary tes 
mixtures which can be used for evaluating columns are als 
given. 

VACUUM FRACTIONATION EQUIPMENT 

The design of proper fractionating equipment for vacuu 
distillation has received little attention by many laborat 
technicians. Columns designed for distillations at atn 
pheric pressure are frequently used under reduced pressu: 
for no other reasons except that good separations wi 
obtained at atmospheric pressure. One has but to mak 
preliminary calculation of the vapor velocity in the colun i 
under reduced pressure to realize the folly of such ar : 
tempt. The conditions which prevail under vacuum requir 
special considerations for column design. It was pointed 
that a suitable value of the linear velocity for the desig 
columns at atmospheric pressure is 1 meter per second. A 
reduction in pressure from 740 to 7.40 will yield an appro) 
mate hundredfold increase in velocity. The linear velocit 
for vacuum column design should thus be 100 meters a s 
ond. One need not then be astonished that atmospheric « 
umns are but poor substitutes as columns for low-vacuun 
distillations. The vapor velocity is too high in the packe 
column operating at reduced pressure and no equilibriun 
between reflux and vapor can be expected. In fact, the liqu 
reflux can be swept through portions of the packing causing 
vapor channeling in the other portions. Under the conditions 
of high vapor velocities in a packed column containing 
flux, the pressure drop through the column is high enoug 
that excessive temperatures cannot be avoided in the sti!!pot 

Considerable interest has recently been displayed 
development of low vacuum fractionating equipment. The p44 
design and construction of fractionating columns which ca! 
be successfully used in the vacuum range of 5.0 to 0.01 mm 
of mercury is not easy because only a very low pressure d 
can be tolerated. Another drawback which has hindered t! 
widespread development of low vacuum fractionatin 
umns has been the absence of vapor-liquid equilibria 
of binary systems which could be used for testing 
columns. F. E. Williams** recently studied the system ( 
butyl phthalate and di-n-butyl azelate at 1 mm. of mercu 
Vapor-liquid equilibrium data were obtained at this pressu!* By. 
in a simple equilibrium still. Two vacuum fractionati: 











imple n 
the groy 
S. 208, A 
to the d 
E the regy 


S not 


re is maiy 


| the eqy 


CONndItior 
um is 
> expect 


bes | 
ere. C,. ( 
by M 
3 


1 of the 


inary test 


8 are als 


ir vacuu 
aborato) 


at atmos 


pressur 


wer 
» make 


ons 


2 columns 


ch 
n require 


inted out 


design 
econd. A 
approx 
velocit} 
TS a sec 
eric col: 
r-vacuun 
e packed 
ulibriun 
he liquid 
’ causing 
ynditions 
ning re 
| enough 
stillpot 


and has 


an at- 





See ot ae eS 


re 





naka 





were tested at total reflux with this binary mixture. 


um 
vie rst column consisted of a vacuum-jacketed empty tube 
180 «m. long and 13 mm. in diameter. The second column 
cons sted of 40-mm. Trubore glass tube, 120 cm. long, 
fitte’ with an aluminum spiral made by machining square 
threads on an aluminum rod. The root diameter of the square 


thread was 12 mm. and the pitch was two turns per inch. 


Data of the tests when the pressure at the condenser was 
1 mm. of mercury show that the empty tube had from 2.9 to 
4.5 theoretical plates at total pressure drops of 1.04 and 3.2 
mm. of mercury, respectively. The tests on the spiral col- 
umn showed 12.6 and 10.8 theoretical plates at respective 
pressure drops of 0.88 and 4.0 mm. of mercury. 

E. S. Perry and R. E. Fuguitt*® have studied the vapor- 
liquid equilibria of two binary systems, di-2-ethylhexy] 
phthalate-di-2-ethylhexyl sebacate and di-n-octyl phthalate- 
di-2-ethylhexyl sebacate at 0.1 mm. of mercury. The first 
binary system has a relative volatility of 2.85 and is recom- 
mended for vacuum columns with low efficiencies. The second 
binary mixture has a relative volatility of 1.21 and conse- 
quently can be used for testing ae vacuum columns. 

S. F. Birch, V. Gripp and W. S. Nathan‘4® have described 
a high-vacuum fractionating OE et The column contains 
an 18 gage stainless steel rotor which is twisted 360°. The 
column was used in the range of 0.01 to 2.5 mm. of mercury 
and at stillhead temperatures of 80 to 200°C. A pressure 
drop of 0.03 mm. of mercury was obtained when the boil-up 
rate was 300 cc. per hour. The fractionating power of the 


column was shown to be greatest at a rotor speed of about 
300 r.p.m. 
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MAKE SOLDER BONDS 





KESTER Cored SOLDERS 


® Kester Cored Solders are correctly compounded to pro 
vide permanent performance and maximum precision. 
They’re made to withstand wear and tear, and they fit your 
soldering operation like a hand-tailored glove. 

@® What’s more, Kester Cored Solders cut the hard work 
out of soldering. They’re applied quickly and easily — in 
one, simple operation. Self-contained fluxes are released as 
the solder is applied. The resulting solder bonds are tough, 
tight and dependable. 

® Kester Cored Solders are of the highest quality and un 
varying uniformity —the of Kester’s nearly half a 
century of practical experience and exhaustive research. 


result 


® Kester Rosin-Core Solder, for electrical connections, and 
Kester Acid-Core Solder, for general work, are both avail 
able in a wide range of strand and core sizes. The correct 
solder, always, for any soldering job. 

® Consult Kester Engineers without obligation for aid in the 
solution of any soldering operation. There is no obligation! 


KESTER SOLDER COMPANY 
4216 Wrightwood Avenue, Chicago 39, III. 


Newark, N. J. 
Brantford, Ont. 








Eastern Plant: 





Canadian Plant: 
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Low cost gas analysis! 


ACCURATE... 
SENSITIVE... 
COMPACT... 
RUGGED... 












The interest shown in GOW-MAC 
cells was far greater than expected. 
If you were unable to attend the 
show, you may be interested to know 
that Chief Engineers, Chemical Engi- 
neers and Physicists alike were amazed 
at the reliability and precision con- 
struction built into these cells at low 


cost 


GOW-MAC units provide a rapid, ac- 
curate and very inexpensive means of 
observing gases by the well-known 
thermal conductivity method. They 
require no special instruments, only 
standard accessories found in any 


HUNDREDS 


Saw It In Action 


At the laboratory or instrument department. 
INSTRUMENTS INQUIRIES FROM LABORATORY 
SUPPLY HOUSES SHOULD BE AD- 

SHOW DRESSED TO DEPT. SD. 


GOW-MAC INSTRUMENT CO. 


22 LAWRENCE ST., NEWARK 5, NEW JERSEY 





AUTOMATIC Evcctronte 
LEVEL CONTROL 




















OR SOLENOID 
VALVE, ETC. 














For Open and 
Closed Tanks, Pipe Lines, 
Sumps, etc. 


Improved design with ad- 
justable conductance con- 
trol. For all liquids. De- 
pendable. Positive. Safe. 
Can be used in multiples. 
WRITE for bulletin 141. 


TRIMOUNT INSTRUMENT CoO. 


37 W. Van Buren St. Chicago 5, Hil. 
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R. Schaffner, J. R. Bowman and J. Coull47 } 
proached the problem of high vacuum fractionatio 
ploying a multiple redistillation principle. The colu 
vertical 38 mm. tube, 5 feet long, which contains 12 ate 
and 12 air cooled. zones. The heated zones are 5 cm. 
are wrapped with electrical resistance heaters. Eac} 
section contains a %” Kovar rod spiral with a pitch 
This spiral which is located inside the column reta 
flow of condensate and offers a larger heated surfax 
The cooled sections, one of which is located at the top 
column, are cooled with air jets. The partial condens 
stillpot are of a conventional design. 

The column operates on the principle of vapor ris 
the tube and the countercurrent flow of reflux. Vap: 
condensed on the cooled sections and flow to the heat« 
tion where they are revaporized. Light component 
stripped out of the reflux and the heavy components a 
turned as reflux. The column has been operated with 
mixture of meta- and para-tricresy] phosphate. The e 
lent number of plates of the column were about fifteen 

A useful potstill for low vacuum distillations is sh: 
Fig. 209. The vapor tube offset acts as a mist trap an 
cessfully prevents liquid carry-over into the product 
vacuum jacketed empty tube offers but little fractionat 
The manifold of this still is so arranged that distillate 
tions can be removed without breaking the vacuum i) 

MOLECULAR OR SHORT-PATH DISTILLATION 

Molecular or short-path distillation has become an in 
tant commercial separation process,*5: 4% the developn 
of which was possible by virtue of its unique characterist 
for separating high boiling and heat unstable compou 
The demands of sueh materials as vitamin A has encourag: 


the extensive study of methods for performing molecula 


distillation on a commercial scale. Research on the deve 
ment and application of laboratory stills has accompani 
the commercial development. No attempt will be mad 


trace the interesting evolution of molecular distillation. Th¢ 
reader is referred to the work of K. C. D. Hickman,?® S. B 


Detwiler,®5® C. R. Burch,®! E. W. Fawcutt,®°? G. Burrow: 
and H. I. Waterman.54 
Molecular distillation may be basically described as 


molecular transfer of constituents in a mixture fron 


evaporating surface to a parallel condensing surface. Th: 


residual gas pressure is low enough that the mean free pat 
of the molecules exceeds the distance between the two su 
faces. This process of molecular transfer takes place in f 
steps: 4% 

1. The transfer of molecules to the liquid surface 

2. Molecular release at the surface of the liquid. 

3. Molecular transfer through the residual gas in the vapor 
between the evaporator and condenser 

4. Condensation. 


Equipment design is directly related to these four steps 


Since construction of molecular stills will be considered 
this section, a discussion of the various basic parts 
warranted. 

The Evaporator 

The essential factor which must be considered in the 
sign of the evaporator is the method of distributing the « 
tillant on the evaporating surface. Quiet surface evap: 
tion is obtained under the low pressure distillation of n 
tures containing compounds with high molecular weig 
A solution of the evaporation problem as well as prevent 
excessive decomposition is to spread the distillate ove 
evaporator in a thin film. Vertical glass and polished c! 
mium-plated nickel has been recommended as suitable ev: 
rator surfaces for falling film molecular stills. 

The renewal of the surface of the distillant deserves s 
comment. F. W. Quackenbush and H. Steenbock®® used 
expedient of moving rotor composed of three vertical ¢ 
rods over the surface of a vertical evaporator. This 1 
spreads the liquid over the evaporator and continually 
poses constituents below the distillant surface. Glass ev: 
rators with glass rod spirals have been used. A still 
spirals will be described later. It should be pointed out t 
if the spiral fits tight around glass evaporator, some 
of distillant will be obtained along the spiral. Conseque 
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| high speed condensation pump. 








thick liquid layers will be obtained which favors 


al decomposition. 


S fall 
the! : 2 ‘ ae 
| he introduction of the centrifugal still*® by Distillation 


illustrates still another method of obtaining 
) film on the evaporator. This evaporator is circular 
{1 rotor with a shallow cone surface. The distillant is 
fed to the center of the cone. Rotation of the rotor 
quid to the outer edges where it is caught by a rotating 
r at the rotor periphery. The residue is collected by a 
pickup from which it flows to the residue storage flask. The 
laver of distillant is much thinner on this evaporator than 
the falling film discussed above. Evaporated materials are 
collected on a condenser which is located directly in front of 
the rotor. 

The method chosen for heating the evaporator depends on 
the type of still. Electrical resistance heaters can be used 
provided the heat can be equally distributed. Small labora- 
tory stills are also heated by boiling certain compounds in a 
confined heating system. 

The Condenser 

The condenser does not require special designs except that 
it should be parallel and near the evaporator. It is no prob- 
lem to condense the high molecular weight compounds which 
are distilled in a molecular still. Water or, more generally, 
air cooled condensers are adequate. 

The Degasser 

Any organic liquid which is exposed to the atmosphere 
dissolves a certain amount of air. When this liquid is sub- 
jected to vacuum in the order of 0.001 mm. of mercury and 
elevated temperature, the air is released and foaming re- 
sults. Since the space between the evaporator and condenser 
is small, foaming is to be avoided because of the danger of 
contaminating the evaporated product. It is, therefore, 
sary to have a degassing section in the molecular still. A 
glass tube wrapped with an electrical resistance heater is 
quite satisfactory for small laboratory stills. The charge to 
the molecular still is first pumped through this heater with 
successive reductions in pressure until the oil is entirely 
degassed. It can then be pumped to the evaporator. 
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Vacuum System 

The vacuum system will require a good mechanical and a 
All vacuum lines should be 
large so that the high speed condensation pump is not throt- 
tled. The measurement of pressure within the molecular still 
requires a gage which does not affect the pressure within 
the still. K. C. D. Hickman*® has chosen the Pirani gage 
which is periodically calibrated with a McLeod gage. The 
latter gage is used on the dual molecular still in Fig. 210 
and appears to be the choice of numerous small laboratory 
stills, even though this gage fails to register condensible 
vapors. 

Construction of a Laboratory Molecular Still 

A dual falling film molecular still is shown in Fig. 210 
This still consists of the following parts: 

1. Charge and residue receiver containing two reservoirs cor 
nected by a tube. A glass solenoid valve is used to isolate the 
receiver from the bottom when residue is being collected during 
operation, 

2. A small gear pump. 


A tube degasser. 
4. A falling film evaporator containing a xylene boiler heater 
and a water cooled condenser, 
A falling film evaporator containing a mercury boilet 


and an air cooled condenser. 

6. A high speed oil condensation 
System is the glass-metal oil pump, 
tion Products, Inc. 

Only a few new construction details have not 
scribed in the preceding chapters. The construction of the 
two evaporators deserves some comment. The 3 mm. glass 
rod is wound on the 25 mm. tube in the following manner: 

A four-foot section of 25 mm. tubing is wrapped with 
Single layer of 0.015” asbestos tape. The 3-mm. rod is sealed 
d rectly to the 25-mm. tube about 6” from one end. The 
is then wrapped over the asbestos paper by heating the rod 
and rotating the tube. About one turn per inch is satisfac- 
tory. After a sufficient length of spiral is obtained, the rod 
is again sealed to the evaporator tube. The asbestos paper 


pump. The pump used in th 
Type 6M-220 sold by Distilla 
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MOELLER 
INDUSTRIAL THERMOMETERS 


.. Built upon Four Generations of 


GUARANTEED ACCURACY 


* Engineered to meet the exacting de- 
mands of modern science and industry. 

* Designed with the exclusive, patented 
Moeller Red Reading Glass for quicker, 
easier reading. 

* Sturdily constructed to assure years of 
lasting satisfaction. 

* Available in 5, 7, 9 and 12 inch cases, 
with fixed or separable socket connec- 
tions, in straight and angle form, with 
any desired scale range. 


For 80 years Moeller Products have set the standard 
of accuracy in the design and manufacture of tempera- 
ture indicating, measuring and recording instruments. 
Send for the new Moeller Catalog, now on the press, 
and literature covering — 










INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS * HYGROMETERS 
HYDROMETERS © PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. > RICHMOND HILL 18, N. Y. 





Representatives in Principal Cities 
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SECTION B-B ; 


is removed by soaking it in water and pulling it out from Feed Pump 
under the spiral. The feed pump shown in Fig. 211 consists of a small gear }7 
The xylene boiler contains a coil immersion heater and a which can be connected to a variable speed motor and gea: J) 
resistance thermometer. The four leads are sealed into the pox arrangement. Leakage through the pump shaft is pr 
glass through a press seal which has been previously de- vented by a long stuffing box backed by an oil filled chan 
scribed. This boiler is filled with xylene to a level 1” above ber. Kovar tubes which can be soldered to the pump for the 
the immersion heater through the tubulation at the side of jnlet and outlet lines after glass-to-Kovar seals are mad 
the evaporator tube. The xylene is then pumped for a short 
time to remove dissolved air. It is then frozen by immersing Operation of Molecular Still 


the entire flask in a dry ice bath and the tube and flask are The operation of a molecular still will depend on the matt 
evacuated. The system is then closed by sealing the tubu- rial which is being distilled and the object of the distillatio1 
lation. The degree of separation obtained in a single pass over th 


The mercury boiler consists of a flat metal boiler which evaporator is generally less than one theoretical plate. Th 
is sealed to the glass through a glass-to-Kovar seal. The distillation does not exhibit definite temperatures as obtain 
boiler was previously illustrated in Fig. 83. A ring electrical in fractionating columns because the residual pressure 
heater is used to heat the metal boiler. Temperatures of both very low in the molecular still. Evaporation from the st 
boilers can be obtained with thermocouples. The mercury evaporator takes place when a difference of temperaturé 
boiler also has a temperature indicator which consists of a maintained between the evaporator and condenser. The rat 
tube with a small U-tube mercury seal. This tube extends of feed to the evaporator, provided a temperature gradien' 
from the glass tube of the mercury boiler to the outlet tube between evaporator and condenser is maintained, wil 
of the condensation pump. The mercury boiler is evacuated result in different fractions. 
through this tube. A line into the U-tube seal from a mer- Distillation techniques have been developed by K. | 
cury reservoir below the still is used to seal off the boiler Hickman‘*® 56 and N. D. Embree5? which are based « 
from the vacuum system after the boiler is evacuated. The curve obtained by plotting percent yield of a constitu: 
temperature indicator bar is marked off in temperatures at the various collected fractions against the temperatures 
the heights corresponding to the vapor pressure of mercury. distillation. The circulating batch stills shown in Fig. 2! 

Both evaporators have splash guards which prevent and 212 can be used for obtaining data for such curves. 1 
splashing at the point where the charge enters the still. mixture is charged to the stil] and circulated at a constam 
These guards are spaced to allow the liquid to drain over feed rate while product is removed at a constant evaporat 
temperature. The temperature is then raised and maint: in 
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the evaporator. 
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‘MERCURY | 
SWITCHES jf 
2yMERCOID oem 


LIGHT ACTUATED TYPE 


Ve 
TILTING TYPE 


MAGNET TYPE 


Mercury switches bearing the registered 
trade mark name of ‘‘Mercoid'' are not sub- 
ject to open arcing, oxidation, corrosion 
pitting or sticking of the contacting surfaces 
There are numerous applications where these 
switches have a definite advantage over the 
open contact type switches. 
Mercoid switches are available to the trade 
in various designs, sizes and capacities 
Our engineers gladly offer their assistance 
in the adaptation of our switches to your 
switch problems 


Further information sent upon request. 


i THE MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILLINOIS 
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pass inspection. With the aid of a Spencer 


Stereoscopic Shop Miers scope she sees smaller 
details and controls her operation more ac- 
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manufacturers new possibilities for quality 
control at every point—inspection of raw 
materials, toolmaking, tool inspection during 
operation, fine machining, and final inspec- 
tion. Equipped with or without standard 
he mate: fmt base, it is adaptable and can be permanently 
tillatior d 5 Th D t . ti f mounted to your equipment. Choice of optics 
over the or e erermination Oo offers ietiltatinns teem 9X to 54%. 
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MARSHALLTOWN figure 83 is @ very 


sensitive instrument utilizing a diaphragm for 
pressure communication, and is recommended for 
extremely low pressure service. 


The following standard dials reading in inches 
of water are available—0-15”, 0-30”, 0-60”, 0-100”, 
0-150”. 

Ounce graduated dials can also be supplied in 
a range from 16 ounces to five pounds. 

It is available in the 2%”, 3%”, and 4%” dial 
sizes and mounted in a black enameled, deep steel 
case. Write for details and price. 


MARSHALLTOWN 


complete lines of 


manufactures one of the most 
indicating pressure gauges—there is a 
Marshalltown gauge for every purpose and pressure. 


Marshalltown Mfg. Co., Marshalltown, lowa 














Reads Net Price 
$45.00 
$45.00 
$45.00 
$60.00 
$60.00 
$95.00 


$45.00 


Totalizes 


Accuracy 





6000 sec. | # 
60 min. 
1000 sec. 
10 min. 
60 sec 
360 sec. 
60 min. 


.02 sec. 
.02 sec. 
02 sec. 
.O2 sec. 
* 01 sec 

001 sec. 
02 sec. 


1/5 sec 





1/5 sec 





10 sec 
‘1000 min. 
100 sec 
1000 sec 
100 min. 
































Write for bulletin 153, mentioning this publication. 
Standard Custom-built test and distribution panels are available 


for any type of laboratory or shop. Write forinformation. |, , 


HE Standard Electric lime Co. 


SPRINGFIELD 2 STANDARD MASSACHUSETTS 


FounNcee 1854 
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at this temperature until the second fraction is 
This process is repeated unti! all fractions are ob 
some means is available for analyzing the amou 
constituent in each fraction, it will be noted that a1 
is obtained in the percent yield-temperature cu: 
mixed with oils have been used for determining the 
ness of molecular still. The amount of dye in eac] 
is determined colorimetrically. 


Hickman*® has gixen a thorough discussion of 
applications of the elimination curve techniques. T} 
cation should be carefully studied for information 
ing further application of the molecular still. 


The operation of a molecular still, Fig. 210, co: 
degassing the mixture and then collecting fractions 
ous evaporator temperatures. The degassing step cor 
using a constant temperature in the degasser. The « 
cycled through the degasser as the pressure is low 
steps as 10, 1, 0.01, 0.001 mm. of mercury. This is 
plished by controlled leaks. When the mixture is d 
and the desired vacuum is reached, the mixture is 
to the evaporator which is held at a constant tem): 
A feed rate of 1.2 liters per hour has been used on t 
illustrated in Fig. 210. The fraction is collected at t} 
perature. The temperature is then raised 10°C. o1 
predetermined level and the remaining mixture is 
over the evaporator and another fraction is collected 
procedure is followed until the maximum recommend 
perature of the evaporator is reached. In some insta 
some difficulty is experienced due to decomposition 
higher temperatures. Less residence time on the eva; 
will help in this situation. The Xylene heated still ca 
used up to 170°C. The temperature range of the m 
heated still is 150°C to 375°C. 

The cyclic molecular falling film still, Type CM5-1000 
by Distillation Products, Inc. is shown in Fig. 212. Mat: 
which evaporate readily between 100 and 300°C. in 
vacuum (such as organic compounds with molecular \ 


between 100 and 1000) are fed from a one-liter reservoi! 
a magnetic circulating pump through a pre-heater tub: 
the top of a hot metal column. As the oil flows downwa 


in a thin film over the column, the more volatile fract 
distill across to the glass wall and are guided by an ale! 
to a receiving bottle. The residue drips from the bottor 
the column over the bulb of a thermometer and then 

second liter reservoir. The residue may be 
many times as necessary by opening a magnetic ball 


one 


and passing it on to the first reservoir and circulating pu 


the temperature of the metal column being raised eac! 
to maintain the correct rate of distillation. The still ca 


used as an analytical device by controlling the increments 


column temperature and time of distillation according t 
“elimination curve technique” developed by K. C. D. 


man‘, 56 and N. D. Embree.5? 


and Che 


5. W. J. Podbielniak, 


o. Pngineering 
Vol. 5, 1933, pages 119-135 


Industrial 


6. F. Todd, Industrial 
Edition, Vol. 17, 1945, 


and Engineering Chemistry, Ani 


page 175 
7. F. C. Collins and V 
Chemistry, Analytical Edition, 

S42 8. Ft. F 
1943, page 223 
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18, 1946, 


Lantz, 
Vol. 


and Eng 


page 673 
ay, Chemistry Society Annual Reports, 


9. M. R. Fenske, C. 
Engineering Chemistry, Vol. 


O. Tongberg and D. Quiggle, Indust 


26, 1934, page 1169 
1S. A. tose, 
1936, page 1212 
ma mo mR. 
and Engineering Chemistry, Vol. 30, 


i i ae Jr. and S. T. 


Industrial and Engineering Chemistry, \ 


und C, O 


1938, 


Fenske, S. Lawroski Tongberg, Jn 


page 297 
Journal 


Glasgow, Schicktanz, 


search of the National Bureau of Standards, Vol. 19, 1937, pa 


13. M. J. Marshall and B. P. Sutherland, Industrial a 
gineering Chemistry, Vol. 19, 1927, page 735 
14. W. D. Stalleup, R. E. Fuguitt and J. Hawkins, Inc 
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B Gl, 
INFRA-RED 
DETECTOR 


For over twenty years the Eppley Laboratory, Inc 
has endeavored to be of service to Science and 
Industry in America by supplying thermopiles, 
pytheliometers and other equipment for the detec 
tion and measurement of radiant energy. 


During the war years great forward strides were 
made in this field, particularly with respect to the 
detection and measurement of infra-red radiation 
At the March 1946 meeting of the American Optical 
Society, held in Cleveland, much of this progress 
was revealed. 

Of particular interest to those present was the dis 
closure of the Golay infra-red detector, developed 
at the Signal Corps Engineering Laboratories under 
the direction of Dr. Marcel J. E. Golay. This devica 
was acclaimed as presenting the best all around 
characteristics of sensitivity, speed, reliability and 
spectral uniformity of response 


The Eppley Laboratory, Inc. manufactures the 
Golay detector under the personal supervision of 
Dr. Golay. Literature is available upon request 


THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS 


NEWPORT RHODE ISLAND U.S. A 


HARDWICK, HINDLE 
Rheostats 






















































TYPE EJR 
CLOSE DIFFERENTIAL 
PRESSURE CONTROL 


























TYPE EJO 
THERMOSTAT 


TYPE EGL PRESSURE SWITCH 


Au three of these electric controls are 
especially designed for use on processing 
equipment, storage tanks, diesel engines 
and similar industrial applications where 
dangerous fumes are prevalent. All have 
approved blast-proof housings, tapped 
for electrical connettions, that may be 
mounted in any position on a flat surface. 
The EJO, a remote bulb type, ambient 
compensated thermostat with a calibrated 
external adjustment knob, is especially 
valuable for Pilot Duty temperature control 
of liquids or gases. The EJR and the EGL 
are close-differential pressure-vacuum 
switches for closely controlling air, gas or 
liquid pressures. 


FOR COMPLETE DETAILS WRITE: Dept. A, 
69-71 A STREET, BOSTON, MASS. 







UNITED BLAST-PROOF CONTROLS 
PROTECT COSTLY EQUIPMENT 










E SHOW HERE 3 of our standard types 
W:. rheostats—(1) type 2462 F, a most 
compact 10 watt model which fits into ex- 
ceptionally small space (only 34 inch from 





back of panel); (2) our rugged type M 25 





watt rheostat which offers exceptional heat 





dissipation for size; and (3) the widely used 





line—type B 50 through F 500—available in 
50, 100, 150, 300 and 500 watts, all designed 


with massive winding core, exceptionally 







rugged terminal screws and other exclusive 





advantages. 





As one of the oldest manufacturers of 





rheostats and resistors we ask you to consult 





with our engineers about your specific 





requirements, 






HARDWICK, HINDLE, nc. 


Rheostats and Resistors 






Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5,N. J. Established 1886 =U. S.A. 





P2YRIMS MMPI BP MpvyoMNeYL, VIS Y PIYPHYIS 
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MANUFACTURERS AND EXPORTERS 
ee? 


Yellow Back Thermometers 
Hydrometers (metal ballasted) 
Thermohydrometers 
Thermostats 
Thermoregulators 
Sling Psychrometers 
Aspirating Psychrometers 
Special Glassware 


Mercury Plunger Relays 


Prompt deliveries assured... Est. 1916 


H-B INSTRUMENT CO. 


2518 NORTH BROAD STREET 
PHILADELPHIA 32, PA. 








MECHANICAL MEASUREMENTS 
BY ELECTRICAL METHODS 
Serialized in Jnstruments under the title 
ELECTRIC GAGING METHODS 
By Howard C. Roberts 
Cloth, 368 pages, 254 illustrations 


$3 Postpaid 


Remittance must accompany order 


INSTRUMENTS PUBLISHING COMPANY 
1117 WOLFENDALE STREET, PITTSBURGH 12, PA. 











Management, Circulation, etc., Required by the Act 
s amended by the Acts of March 3, 1933 and July 2, 
Pittsburgh, Pennsylvania, for October 1 





Congres f August 24 1912 


f igus 
46 of Instruments published monthly a 











State f Pennsylvania, County of Allegheny, (ss). 
Before me a Notary Publ in and for the State and county aforesaid, personally 
pear Richard Rimbacl wl having been duly sworn according to law, deposes 
nd ays that he is the Publisher of Jnstruments and that the following 
c know lige and ! 4 true statement of the ownership, Management 
ind wu aily weekly ‘ we ‘ r triweekly newspaper, the circulation), etc., of 
€ aforesaid publication for } late howr n th above aption, required by t 
Act of August 24, 1912 us amended by the Acts of March 3, 1933, and July 2, 194 
! ed in section Post Law and Regulations, to wit 
Tha n i ‘ f the publisher, editor, managing editor, and 
rt S manager 
Publis Richard Rimbach, Pittsburgh, Pa.; Editor, M. F. Behar, Pittsburgh, Pa 
Managing Editor Richard Rimbact Pittsburgh, Pa Business Manager, Richard 
R bact Pittsburg! Pa 
I h wi If T : pora n s name and address must be 
and als ediately thereunder the mes and addresses of stockholders own 
K rt ng n amount of stock 
M. F. Beha Pittsburgt r , Freeport, Illinois; R. K. Farnham, 
Montclair, N. J M. D tad lif Martha B. Rimbach, Allison Park, 
Pa R ard Rimbach, P , Pittsburgh, Pa 
Tha he know? I other security holders owning or 
ling pe ent or more of total amount of bonds, mortgages, or other securities 
Nor 
| Tha he tv para hs next abov giving the names of the owners, stock 
r se ty t f any ‘ontain not only the list of stockholders and 
y 8 as they ppear upon the books of the company but als¢ in cases 
th tockholder r security holder appears upon the books of the company as 
mn any I i y the person or corporation for 
t uste acting two paragraphs contain state 
r acing afflant f kr as to the circumstances and con 
inder which stockholder und security holders who do not appear upon the 
k the company as trustees, hold stock and securities in a capacity other than 
at f a bona fice wher and this affiant has no reason to believe that any other 
, ass I rT nm ha ny interest direct or indirect in the said 
k On ‘ther securities than as so stated by him 
Richard Rimbach, Publisher 
Sworn r scribed before me this 22nd day of September 1947 
SEAI Louis D. Vockel, Notary Public, Pittsburgh, Pa 
My commission expires May 1, 1948 
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Preliminary Announcement. This serial, now (00- 
cluded, will be brought out in book form. A defimt 
announcement will be made on publication dat 
early 1948. 
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CTailel-laehitig- Mm Gelalige) f 
NEED NOT BE COSTLY 


New LESLIE Self-Contained Regu- 
lator controls temperature closely 
for heating or cooling service. 
Single seated in sizes 1-4” in- 
clusive for steam pressures to 
125 psi (175 psi liquid) and 
§ steam temperatures to 450 deg. F. 


Class "TT" Temperature Regu- 
lator, designed particularly to 
meet the need for reliable, con- 


stant temperature control of 


COMPACT—ACCURATE—LIGHT WEIGHT meee. Sel water supply, 


















































Nh process liquids, etc. Responds 
] . 
. . . quickly to all temperature 

A reliable tensiometer widely used by i. . . quemumesé tor 
: airplane manufacturers, industrial labor- dead-end service. 
un atories, electrical power concerns, etc. 8 Write for descriptive bulletin 
4 different capacities from 0-500 Ibs. up to “Controlled Heat". 
st 0-15,000 Ibs. Fits into virtually any me- LESLIE CO. 
. chanical setup. Only 8%" x 6%" x 3” — 299 GRANT AVENUE 

weighs 8 Ibs. 4 oz. Tests for static. thrust, LYNDHURST, NEW JERSEY 
ee load limit, tensile strength, etc. An unbe- 
% lievably useful instrument at a reasonable Wieeen a Lowest Overall Cost per Operating Year 
B) price. ¥S\\ 1960 
148 co. 
Ind 





WRITE DEPT. 5415 FOR LITERATURE 


H.C. DILLON & C0., 10, *"onexderionc 


PRESSURE REDUCING VALVES ¢ ¢ PRESSURE CONTROLLERS 
PUMP GOVERNORS © * © TEMPERATURE REGULATORS 
SELF CLEANING STRAINERS . * LESLIE-TYFON WHISTLES 











nd 1 - nggquilebimatal MANY FEATURES IN ONE INSTRUMENT 


a A ENGINEERING 
ELECTRONICS 
with special reference to f 
00, 1 Measurement and Control 
ary By ANDREW W. KRAMER 
344 pages 259 illustrations 


Ji 
$2 postpaid 
(remittance with order) METER 
INSTRUMENTS PUBLISHING Co. 
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¥ 0 1117 Wolfenale St., Pittsburgh 12, Pa TYPE /60-A 
sa 
39, 
| RT VOGT E EI 
44 f 7 LUN Nua ae Pe 
Yr : ti = , . Wiip—— 
ae \ i : - eo < Ie \ S$ DESIGNERS AND 
4 ) 7 +) ; () ES ) 
4 ei cea  . Be | @.06; | | S) B® AG ES Cc) W) uaenmarrames OF 
. . —_ 7 0-| ( J} tHe o meree 
Lie , ” 2X CHECKER 
SIMPLIFIED LAYOUT AND SCHEMATIC OF THE /60-A Q-METER | 
Semaine FREQUENCY 
THE BASIC METHOD OF MEASUREMENT EMPLOYED IN THE 160-A Q-METER MODULATED 
An R.F. oscillator (E) supplies a heavy current (1) to a low resistance | oad (R), which is ‘NAL GENERATOR 
he accurately known, The calibrated voltage across the load resistance (R) is coupled to « BEAT FREQUENCY 
series circuit consisting of the inductance under test (L) and a calibrated variable cir capac i opis 
ne itor(Co) having a vernier section (Ci). When this series circuit is tuned to resonance by ENERATOR 
/ means of capacitor (Co+C1), the “Q"' of (L) isindicated directly by the V.T. Voltmeter (V) AND OTHER 
~ Variations of this method are used to measure inductance, capacitance and resistance RECT READING 
n Oscillator Frequency Range: 50 kc. to 75 mc.in 8 ranges. Oscillator Frequency Accuracy EST INSTRUMENTS 
+1%, 50 ke.—50 mc. Q-Measurement Range: Directly calibrated in Q, 20-250 
ry Multiplier extends Q range to 625. Capacitance Range: Main section (Co) 30-450 mmf. 
Vernier section (C:)+-3 mmf, zero, —3 mmf. i, 
“enite BOONTON ‘RADIO 
afi nite 
, Ty P vo . 
ate In BOONTON-Wu- USA: OCA OLELLON 
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In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 1069 













































































Pressure or Vacuum Controller 


New “Model 5 Industrial Cartesian 
Monostat” is described as a “revolu- 
tionary vacuum and pressure regula 


tor.” It operates on the physical princi- 
ple of the Cartesian Diver (a method 
new to industry); requires no electrical 
or mechanical systems or extra equip- 
ment; has only to be put in any exist- 
ing system and set to desired pressure 


or vacuum without further attention 
being needed. It will maintain con 
stant pressure or vacuum to within 
0.01%. It is said to have all advan- 





tages of the glass manostat made by 
same company, is larger in capacity 
and has a wider range, higher sensi- 
tivity and greater flexibility. New re- 
sistant all-metal manostat measures 
7%” over-all; diameter 3%"; weight 
64% lbs.—The Emil Greiner Co., 161 
Sixth Ave., New York City. 


Plea ention number 1101 when f ng 


Cathode-ray Tube 


New cathode-ray tube “Type 3QP1” 
for Short (6%”"), 
has a flat 2%" face; provides improved 
electron-optical characteristics, particu- 
larly at screen edge; has improved 
cross-talk characteristics between de- 
flection-plate pairs; utilizes Pl (green) 


oscilloscope use is 


phosphor and has electrostatic focus 
and deflection. Rated heater drain is 
0.3 amps. at 6.3 volts. Interterminal 
capacitance between 2 and 9 uxpf. 
Under typical conditions, potentials 
are Eno +800 volts dc. En 
+300 volts dic. and Ec (cut-off) - 
35 volts d.c. Deflection factor D; 
D>. = 168 volts d.c. per inch and D; 
D4 = 105 volts d.c. per inch. Modula- 
tion requires +25 volts max. to pro- 








duce 3 ft-L. on a 2” X 2” raster. Line 
width 0.025” with a sine wave and 
E« set for 75% of cut-off. Under max. 
oper’g cond, Ene +2500, En 
-+- 600, Ec 125 to +2 volts d.c. 


North American Philips Co., Inc., 100 
East 42nd St., New York 17, N. Y. 


Please mention number 1102 When filling out card 
Ps 


Photomicrographic Lamp 


New “Zirconarc” point-light-source is 
said to enable microscopists to make 
highest - quality photomicrographs 
(black-and-white and color) “in less 
time and with less trouble than ever 
before.’”’ Important feature is new light 
source developed under an NDRC con- 
tract by Electronics Div. of Western 
Union Telegraph Co. It is called a “‘con- 
centrated-are” lamp because activity 
concentrated upon a small portion of 
electrode produces a_ high - intensity 
light source in the form of a luminous 
circular spot only 0.087” (< 1 mm.) in 
diameter. This spot is fixed in position, 
sharply defined and uniformly brilliant. 
Condenser system, consisting of seven 
optical elements, is said to be a radical 





innovation in design. It collects a 100 
cone of light from light source, corre- 
sponding to a numerical aperture of 
0.77. System is corrected for spherical 
aberration, coma and color. Optical cor- 
rections are such that performance of 
lamp is said to leave nothing to be de- 
sired, even when it is used in conjunc- 
tion with finest achromatic sub-stage 
condensers. Extremely short equivalent 
focal length (16.5 mm.) of condenser 


system utilizes point source t 

advantage. Sub-stage condense) 

highest numerical aperture a) 

covered with new lamp placed at 

ably close distances. Optical sy 

rigidly mounted in a barre! whic} 
for focusing within external h 
Focusing lever is easily accessil 
can be locked in any position. A 

able lens for high-power microsc 
creases focal length, concentrati: 
mination into a long, narrow 

Lenses are coated to minimize 

light by stray reflection, and fla 
faces of lens barrel are chased t 
vent whatever reflection does 
from interfering with optical s 
Housing is of cast aluminum m 
upon a cast-iron base for 

Overall length 10”, height 6% 
Schurman Corp., 230 East 45t/ 
Ne w York Tis N. Y 

Phe I r 1103 When filling 


sta 


As€ ention numbe 


Bubble-rise-time Viscosimete 


New “Interchemical Inclined 
Viscometer” is said to offer wide } 
bilities in many industries for acc. 
measurement of viscosity of all 





liquids. Features include: 
cne adjustable member, for occasi 
standardizing. (2) Results obta 
on a continuous scale in fundamée 
units; with an electric timer rea: 
to tenths of seconds, smallest 


graduation is one centistoke. (3) © 


one standard tube required, is emp 
for calibration purposes only; spec 
tubes used are checked before being 


leased for routine work. (4) Tempera 


ture errors eliminated when determ 
tions are made beneath surface « 
constant-temperature water bath 
Operator error practically eliminate 
averaging multiple 


in +3% for factory control, with 


skilled operators. (6) Wide measu! 
from 0.6 to 150.0 stokes w't! 


range: 








(1) O 


readings. Litt 
difficulty in keeping overall error w'' 
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+ readjustment. However, if majori- 
fof determinations are above 30 
kes, apparatus can be set to pro- 
, results in shorter time intervals. 
) Time required is low compared to 
ns¢ other methods. (8) Test speci- 
n is contained in a closed tube dur- 
y measurement, obviating evapora- 
» or chemical reaction errors. Orders 
ould specify whether instrument is 
















069 ; - . . 
be calibrated for measuring viscosi- 

— s from 0.60 to 30.0 stokes or 30.0 
150.0 stokes. — Henry A. Gardner 

e to fulledinboratory, Inc., 4723 Elm Street, 

nsers of +iethesda 14, Md. 

e are Please mention number 1104 When filling out card 

d at 

il S\ — fe 

whic] ; . _ 

ari, High-speed D-c. Relay 

cessib New version of “Millisec Relay” (so 

1. Ad lled because operating time is one 

crose illisecond or less) is made with a 

tratin, ielded coil for those applications 


‘row bearf#here shielding is desired between coil 


} 


nize loss qd contacts. It is assembled in a stand- 
id flat syghd metal radio tube container but its 
‘sed to pr@eration is mechanical and not elec- 
does onic. Previous model was fully de- 
cal systenffribed and illustrated in Instruments, 
m mounteiin, 1946, page 60. — Stevens-Arnold, 
r 6stal c, 22 Elkins St., South Boston 27, 
2” —FisMlass. 
: ,5t) Please mention number 1105 when filling out card 
ing ee 
Bubble-rise-time Viscosimeter 
simeter § New “Gardner Visco-Meter” permits 
lined - typgxtremely rapid kinetic-viscosity deter- 
vide possipinations over exceptionally wide 
pnges. Accuracy is within 2% at low 


r accurat 
all clea 











a 

1) 01 iscosities (better at high viscosities) 
ieaions ut distinctive characteristic is a con- 
obtained nation of design features which save 
damentaltm® i” ,measuring, filling, cleaning, 
ate dine te. Precision-bore Pyrex tube is stop- 
ae oral ered at both ends (permitting quick 
(3) Or ramrod” cleaning), is graduated in 
meploy en equal parts so that, with extremely 
eeecim iscous materials, bubble may be timed 
a. re ver any fraction of total distance. 
Sere urves of viscosity vs. temperature 
Sermins tll therefore be plotted in minimal 
see of and computation errors practical- 
ath eliminated because seconds—stokes. 
or ompact size fits most water baths. 
Littles calibration or recalibration is ever 
a with sary, nor are reference charts or 
vith un-M ection curves needed. Small (13 
ering ¢.) sample suffices, New instrument 
aor with- especially adapted to transparent 












oils, butadiene polimers, cellulose 
dopes, resin or chlorinated rubber so- 
lutions, ete.-—Henry A. Gardner Lab- 


oratory, Inc., 4723 Elm St., Bethesda 
14, Md. 
Please mention number 1106 When filling 


Signal Generator 
New “Signalette” pocket-size signal 
generator producing r-f., i-f. and a-f. 
frequencies simultaneously from ap- 
prox. 2500 eps. through 20 Mc., is said 





to perform all necessary functions of 
large high-priced generators and to 
speed up radio servicing routines. Op- 
erating on 110 volts a.c. or d.c., it has 
a fundamental frequency of approx. 
2500 eps. modulated by 60-cycle supply 
when used on a-c. line; modulation is 
not present when used on d-c. supply. 
Approx. 94” long by 1%” diameter 


and weighing 9 oz., “Signalette” is 
convenient to use, has an adjustable 
output attenuator and is completely 


isolated from power source for testing 
receivers. Separation of 2.5 ke. between 
successive harmonics facilitates receiv- 
er testing.—Clippard Instrument Lab., 
Inc., 1125-83 Bank St., Cincinnati 14, 


Ohio. 
Please mention number 1107 when filling out card 
Geiger Tube 
New “410-A” Geiger tube is said to 


interest to radioactive 
Its characteristics in- 
alpha particles from 


be of special 
carbon users. 
include: For 





uranium, 25% of total disintegrations. 


For soft beta such as from C14, Fe5® 
and S35, 36% of total disintegrations. 
(These efficiencies with windows 1.2 to 
1.4 mg./em.*, which is minimum rec- 
ommended thickness.) In Geiger-Muller 
region, background of approximately 
one count per second when shielded. 
Said te be excellent also for hard beta 
and gamma; designed for satisfactory 
life of 10° counts. Unsupported mica 





thicknesses 
mg./cm.-. 
Moraga 


window 2's diameter; 
available from 0.7 to 2.3 
Cyclotron Specialties Co., 
Caltf. 


Please ment 


n number 1108 * ent 


Optical Projection Comparator 

New “AO Optical Projection Com 
parator” as illustrated is suitable for 
the production line but can, by addi 
tion of micrometer stage and protrac 
tor, be converted for finest laboratory 
uses. Features include: (1) parfocal 
and parmagnified lens systems factory 
adjusted for correct magnification and 
focus; (2) pre-focused and pre-cen 
tered bulb replaceable without adjust 
ments; (3) no heat in operator’s face; 


(4) high-speed factory-adjusted con 


densing system; (5) interchangeabl 
magnifications of 10, 20, 31.25 

and 62.5 in quick-change bayonet 
mounts; (6) screen has 16” diameter 


(7) 
measuring 
(9) In 


image area and even illumination; 
for 


lens Ss 


distortion-free 
accuracy; (8) 


images 
coated 





stant finger-tip focusing; (10) colored 
light filter selected for maximum con 


trast and eye comfort; (11) work 
stage has 4” vertical travel and ac 
commodates lock-fast cams of most 
standard fixture bases; (12) first sur- 
face mirror factory adjusted, then 
sealed in dust-free, oil-free, tamper 
proof chamber, which also _ protects 
inner surfaces of lenses and viewing 
screen. New projector is said to be 


easily moved about plant on retracta 


ble roller-bearing casters.—Engineers 
Specialty Div., 1919 East 19th St., 
Cleveland 15, Ohio. 

Please mention number 4 4(jQ when f 


Signal Generator 

New “Model No. 117 Mini-Signal 
Generator” provides, with appropriate 
erystal, any frequency from 100 ke. to 
10.8 Me., with harmonic operation for 
higher frequencies; uses any 110-volt 
power supply, a-c. or d-c, Instrument 
is especially suitable for roving inspec- 
tion in assembly departments, for field 
checking of communications equipment, 
for setting band limits, and 


aligning 
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sets on the test bench. It produces an 
r-f. signal modulated by an a-f. of ap- 
prox. 400 cycles, under the contro] of 
a continuously-variable attenuator and 
an off-on switch. It uses Premier PL- 


100 wire-mounted crystals made to 
0.05% precision. Instrument draws 
17 watts, weighs 3% Ibs. measures 


3” * 5” & 7” and comes equipped with 
a 6-foot cord and 53” leads with in- 
sulated clips. — Premier Crystal Lab- 
oratories, Inc., 57-67 Park Row, Neu 
York 7, N. Y. 

Pile on number 


1110 when filling out card 


100-lb. Tensile and Compression 
Tester 


New 100-lb. Universal Tester han- 
dies specimens in tension and in com- 
pression, Announcement states that 


“selling price is actually 
set under $50.” Specifica- 
tions include: capacity, 
100 Ibs. in 1-lb. incre- 
ments; accuracy, 2% of 
indicated load; dial, 5” 
O.D.; length, 15” ineclud- 
ing handwheel; width, 5” 
across dial, 2%s” across 
body; h eight, 3%"; 
weight, 3%4 lbs.; stroke, 
3” (1” min. and 4” max. 
daylight opening); grip 
face, %” X 1%”, non-ser- 
rated. Tester can be hand- 
held for operation, cannot 








be injured by accidental 

overload or shock recoil, 

will handle tensile speci- 

mens 1%” wide X %” 

thick.—W. ©. Dillion & Co., Inc., 5410 
West Harrison Street, Chicago 44, 
Illinois. 


Please mention number 1111 when filling out card 


Instrument Amplifier 


New “Model 102 Phantom Repeater” 
is a new type of instrument designed 
to facilitate electrical measurements. It 
features a circuit which has an ex- 
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tremely high input impedance at ends 
of test leads, coupled with an instru- 
ment amplifier having a low output im- 
pedance, Typical oscilloscopes and most 
electronic voltmeters have input imped- 
ances of 0.5 to 2 megohms shunted by 
15 mmf. to 40 mmf.; 10 mmf. to 60 
mmf. or more are added by the test 
leads. Characteristics of a high-imped- 
ance circuit, such as a pentode ampli- 
fier with a one-megohm plate load re- 
sistor, are appreciably changed when 
either instrument is connected to it. 
“Model 102,” connected between un- 
known circuit and test instruments, per- 
mits both the voltmeter and oscilloscope 
to be used simultaneously. Reason for 
term “phantom” is that input imped- 
ance of 200 megohms shunted by 5.5 
mmf, is sufficiently large that it is not 
a tangible factor in considering the 
operation of most circuits being tested. 
“Repeater” because entire system is 
linear: input voltage is repeated exact- 
ly at output without changes in phase 
or amplitude, except increases in level 
selected by the operator. “Model 102 
Phantom Repeater” has wide applica- 
tion in audio and ultrasonic work. It is 
said to provide higher accuracy, neater 
and simpler set-ups, and a means for 
making measurements which were 
otherwise not possible. Cabinet dimen- 
sions 10%" XK 64%” 414”; weight ap- 
prox. 11 lbs. — Keithley Instruments, 
1508 Crawford Road, Cleveland 6, Ohio. 

Please mention number 1112 When filling out card 

Electric Generator 

New “Kober Type” permanent-mag- 
net generator (developed during war 
and used by U. S. Army) utilizes per- 
manent magnets in a new way, shield- 





ed to avoid loss of magnetism; is said 
to be capable of achieving standards of 
performance previously unattainable. 
Elimination of exciters, slip rings, 
commutators, brushes, etc., minimizes 
maintenance cost. Overloads and short- 
circuits that would permanently impair 
ordinary machines are said to leave 
this generator unaffected. Output volt- 
age is practically independent of tem- 
perature. New machine is explosion 
proof. For instrumentation applications 
which require control of terminal volt- 
age, an integrally-mounted automatic 
voltage compensator is available. Kober 
Generator is available in 60-cycle and 
400-cycle types, single-phase and three- 
phase, in outputs ranging from 300 
watts to 30 kilowatts.—Kober Electric 
Co., Arlington, Virginia. 
Please mention number 1113 When filling out card 


Pitch and Yaw Indicacor 


New “Autoflight” angle of pitch and 
yaw vane transmitters attach to stand- 
ard Pitot tube mast; vanes indicating 
pitch and yaw are geared to “Micro- 
torque” dragless position transmitters 
(requiring only 0.003 oz.-in. torque) that 
convert mechanical movement of vanes 
into a d-c. or an a-c. signal. This signal 














































is read visually on instrument 
of airplane, or transmitted to grounj 
from pilotless aircraft. Each van 
its own Microtorque.” Accuracy of 
“Microtorques” is said to exceed gp. 
curacy gearing linkage. Electrically. 



























new vane transmitters fit resistance 
specifications ranging from 100 ohms 
to 20,000 ohms. Resolution of instry. 


ment is better than %4 of a degree }j; 
range of resistance over 5,000 ohms— 
G. M. Giannini & Co., Inc., Pasadena 
Calif. 


Please mention 1 







er 11.14 When filling 





Alternating-voltage Comparator 
New Alternating Voltage Compara. 
tor (originally developed during war t 
make possible high accuracy of fire. 
control computers) func. 
tions at any frequency 
between 50 and 1.25 
cps., permits laboraton 
measurement of a-c. volt- 
age and phase angle t 
be made with an acc 
racy of 1 part in 50,0 
(0.002%). Applicati 
include measurement 
vectorial ratios essentia 
to computer development 














































transformation ratio 
transformers and net 
works; power facto 
transformers; power fa 

tor and Q of resistors 


-apacitors and inductors 
capacitance or inductanc 





by reference to a suitable standard 
ratio of two currents; and power fact 
of a-c. machines.—Arma Corp., 254 | 
86th St., Brooklyn 32, N. Y. 

Please mention number 1115 When filling out ' 


Capacitance Bridge 
New “Type 125” capacitance bridg 
suitable for measurement of capa 
itance in multi-electrode systems, 
cluding vacuum tubes, provides a t 
range of 0 to 100 usf. through us: 
























































lent pane 


to ground 
| Vane has 
curacy of 
xceec ac- 


lect ? ically, 
resistance 


100 ohms 
of ir stru- 
degree jy 
0 ohms — 


Pasadeng 


parator 
Compara- 
ng wart 

of fire. 
rs) func. 
Frequency 








nd 1,25 
aboratory 

a-c, Voit- 

angle t 

an accu 

in 50,0 
lications§ & Bor: 7 ‘ , 
oon | UT a gal’s lucky to get even one in some parts of the country. 

essentia The water is so hard it’s necessary to use water softeners. The 

lopment ’ lt ee : vel see our 

akin of operation of many softeners is timed with Telechron synchro- CATALOG 

* - in 

and ne nous electric motors. SWEETS FILE 

actor of ter PRODUCT DESGHERS 

wer fac his application is typical of the unusual jobs being found 
resistors ‘ ‘ np 

Rathore every day for these versatile motors. They have been used 
ductane: successfully in clocks and timing devices for 25 years—and : 
andard ie Ay Ty Telechron Motors Are Now 
fact more. They have given dependable service in automatic tim- Being Used f 
aT . . 2 ‘ : . in es 

- ota ing, switching, recording and control equipment. Chances are me Wee 

a Telechron motor is the answer to your own needs. Stoker, Oil Burner and Temperature Controls 
. Industrial Process and Cycling Timers 
These accurate, self-starting motors can be adapted to com- pacineie Ceddaey 
jlicated control mechanisms as readily as to simple switches. Medical Devices 
: I 

bi They reach rated speed almost instantly and operate in perfect aneners Agetoncs Timers 
capac F ° : 4 sak 3 . { Musical Devices 

ms, i! synchronism on all commercial frequencies . . . can’t run faster 

a T y . . 8 . . 

use or slower. Torque ratings are conservative. Precision building 


and Telechron’s exclusive sealed-in oiling system assure years 
of accurate service. 

With a Telechron motor, you get all the advantages of 
pioneering research and engineering leadership. For over 25 
years, Telechron has been the largest producer of synchronous 


fF 


SYNCHRONOUS MOTORS 


electric motors. And every Telechron motor is Underwriters 





Laboratories approved under reexamination service. Telechron 
application engineers will be glad to talk over your needs. 
Address Motor Advisory Service, Dept. B, Telechron Inc., 
Ashland, Massachusetts. 


The first and favorite synchronous electric timing motor 











five multipliers and measure 

) 465 ke. Direct capacitance acc 

gy Sup pro ems . 1% and direct conductance acc 

10% are provided when calibra‘ 

standards of commensurate a 

: "? Fa . ae eae Bridge consists of three separ 

fae tions including r-f. signal g: 

and power supply; r-f. amplifie 

tor and VTVM; and asso, 

switches, controls and 500-micr: 

indicator for bridge balance. ( 

to-lead or jig capacitance may |} 
out when combined values do )ot ¢, 
ceed 25 uwuxf. Bridge rated 45 watt; 
110-120 volts, 50-60 cycle a.c.; 
50 lbs.; measures 19” long and [ 
high.—Electronics Div., Sylvania E\|; 

tric Products Inc., 500 Fifth 





ht ay tu, 
ee Ay ¢ 
> * 


=e 












New York 18, N. Y. Ne 
Please mention number 1 1 16 When filling testé 
— esc! 

pee 


Concentricity-checking Instrumen; 
New “V-Liner” is an improve 

sion of “V-Liner” fully described, wit! 

two illustrations, as the first it 












Solve ‘em by Air Express ! 


the New Instruments Department of fjhat 

" . a . OAR P » FAR 3 

Dent let low stocks or distant supply points scare you! With oe oe we ge Alle al ae 

Air Express cutting delivery time down to a matter of hours, you Inc., 814 East Eighth St., Erie, P Est 

can get what’s needed from anywhere in a rush. Just remember Please mention number 4447 when filling ou Roc! 

to specify Air Express. Your shipment flies to you at speeds up sian nespllpealbeniascsin Am 

to 5 miles a minute. Air Express goes on all flights of all Sched- ' = tha 

uled Airlines — that means the fastest possible service. Gas Alarm System P 
Use Air Express regularly. You'll find there’s real profit for New improvements are announced 
you in such speedy service. And rates are low. Frequent flights “Remote-head Type Continuous Cor 

to and from points overseas can simplify your foreign shipping bustible Gas Alarm System” fully 

problems, too. Investigate. scribed in Feb. 1946 Instruments, pag N 

gua 

thr 


Specify Air Express-its Good Business 


@ Low rates—special pistvmp and delivery in principal U.S. towns and 
cities at no extra cost. e Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 


e Direct air service to and from scores of foreign countries. 


Just phone your local Air Express Division, Railway Express Agency, 


for fast shipping action . . . Write today for Schedule of Domestic and i 

Seaciiseiel Rates. Address Air Express, 230 Park Ave., New York 17. i , 
Or ask for it at any Airline or Railway Express Office. Air Express . | 
Division, Railway Express Agency, representing the Scheduled Aistines a 


of the Lnited States, 





ZSS 


GETS THERE FIRST 








105. To forestall tampering, a « 





é has been added to control cabinet 
Fastest delivery — at low rates Even when cover is closed and lo: 
Machine parts (75 lbs.) in Chicago were external buttons are accessibl« ; 
needed by a bottling works in Dallas fast. silence audible warning signal a! 
Picked up 10 AMthe 6th, delivered same day put system back in operation att Go! 
at 5:05 PM. 795 miles, Air Express charge vapor-air concentration is below a Bn! 
only $18.42. Other weights, any distance, point setting. Transparent word Gor 
similarly inexpensive and fast. cover become illuminated when Ma 
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Epective relays close: ALARM and AP- 
wncr. light up when alarm point 
: s; reached; TROUBLE ANALYZER 
MieculT \ights up when a filament blows 
met or an “open” circuit occurs in 
Gpalyzer circuit. A buzzer also gives 
“pdible warning. If trouble develops 

pump, TROUBLE SUCTION PUMP be- 
Eames visible. A small fluorescent bull’s- 
me under indicating instrument re- 
mains lighted as long as current is on. 
Davis Emergency Equipment Co., 
ec, 45 Halleck St., Newark 4, N. J. 


© please mention number 7 4 1g When filling out card 


a 






Portable Hardness Tester 


iNew “Model 4” portable hardness 
Mecter is exactly like “Model 1” fully 
scribed in Instruments, Jan. 1947, 
pee 70: March 1947, page 222; except 





that opening is 4” instead of 1” and 
Weight is 3 lbs. instead of 2 lbs. Weight 
@ complete outfit in wooden box with 
fest blocks, penetrators, anvils and 
Rockwell conversion chart, 8 lbs. — 
Ames Precision Machine Works, Wal- 
tham 54, Mass. 
Please mention number 1119 when filling out card 
Gas Alarm System 
New “Thermalo Gas Detector” safe- 
ards gas-fired processing equipment 
cakes idle periods as well as dur- 
ing combustion cycles. 
It detects unburned 
gas from leaky or 
carelessly - closed 
valves, or incomplete 
combustion; indicates 
on a dial degree of 
concentration; and, 
whenever a predeter- 
mined concentration 
well below danger 
point is reached, oper- 
ates an alarm or a 
control to shut off a 
gas valve in supply 
line. It it equally effec- 
tive for mixtures of 
flammable gases with 
inert gases, and for 
air-gas atmospheres. 
Gas detector cells are 
mounted at conveni- 
ent points for auto- 
matic and continuous 
sampling of gases. 
During normal opera- 
tion a green light on 
fontrol box shows constantly; whenever 
Bnburned gas reaches a predetermined 
foncentration a red light gives a per- 
Manent signal (and an automatic gas 











1. Any Helicoid Pressure 
Gage can be recalibrated 
without removing dial or 
pointer. 


























2. Hairline pointer adjust- 
ments can be made quickly 
from the back of the case 
without removing dial, 
pointer or glass. 


These advantages—exclusive with Helicoid 
—save costly man-hours. One large user 
claims they save several hours a day. 
Reduction in maintenance cost is 

important. Helicoid gages stay accurate 
longer and are the easiest to keep in 

calibration. That’s why they have 
proved to be the least expensive 

Send for the gages to buy. 

New Catalog 
that tells the 


complete story 
of Helicoid. 








Only Helicoid 
. pressure gages 
: have the Helicoid 
movement. 








HELICOID GAGE DIVISION 
ERICAN CHAIN & CABLE 
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shut-off valve may operat 

until affected area is purgs 
of current or of any part of 

operates alarm (or a gas 
automatically. Sensitivity is 
follows: “Even slight variat 
the correct fuel mixture are 
on the dial.” In most appli: 
motor or aspirator is needed 

ation of detector in the p 
flammable gases, a “negligib]l: 
of current is required—eith¢ 
a.c. “Thermalo Gas Detector” 
able for any specified type of 
manufactured, natural, mixe 
tled gas.—Jabez Burns & §S 
Eleventh Avenue at 48rd St 
York 18, N. Y. 


Ple a ention nur er 112( When f 


Electronic Rectifier 

New “Series WR 40-50-60 E 
Rectifier” is said to be especial 
for small d-c. motors and othe) 
tions where direct current is 1 














replacing m-g. sets where powe: 
750 to 2000 watts is desired. Vo 
115/230 d.c.-115/230/460 a.c. Ne 
sign features better ventilati 
easier accessibility to parts. | 
panel tilts forward for servicing 
tifier is 18” wide, 12” deep, 24 

Weltronic Company, Dept. K, 
W. Fight Mile Road, Detroit 1° 


Please ment n number 4424 when f ng 
< 


Automatic Motor Starters 
New “Bulletin 4051” a-c. automat 
motor starters are of non-reversing 
totransformer type designed fo: 
with single-speed two- or three-pha 
squirrel-cage induction motors; ar 


\e 


PRECISION TUBE CO. Ee 


Factory: 3824-26-28 TERRACE STREET, PHILADELPHIA, PA. 


YYPP S/S 7 
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arting torque requires adjust- 





moto! 
; all 'rip-proof enclosed starter is 
Sannve! ntly arranged in three acces- 


ble and removable sections: contactor 
timer panel and multi-tap auto- 


anel, 4 
ansformer. All line, load and control 


iyminals are completely accessible. 
iB djustable time limit acceleration, 
laverload protection, mechanical and in- 
Herlock protection and adjustable taps 
jp autotransformer are provided on all 
garters. Units are available in stand- 

rd sizes for use with squirrel cage in- 
Biction motors up to and including 100 
mm), 550-volts, 60-cycles.— Ward Leonard 
BP aria Co., 31 South St., Mount Ver- 
on, N. Y. 


Please mention number 4 422 when filling 


Power Level Recorder 
New “Model HPL” high-speed power 


pve! recorder (re-design of maker’s 


Model PL” recorder) has many distinc- 
five mechanical advantages over pre- 





i 


Wvious model, such as three push-button- 
perated paper speeds and easier acces- 
ibility to recording mechanism, scriber 
nd potentiometer train. Electric cir- 
uit, too, is improved. Price of “Model 

HPL” is not increased over that of 

‘Model PL.”—Sound Apparatus Co., 

1293 Broadway, New York 7, N. Y. 


al 


lling out rd 


| New “Series 10-20 Electronamic Test 
Master” includes “Precision Electro- 
namic Tube Performance Test Circuit” 
plus a complete push-button operated 


i : , 
ja-c.-d-c, set tester. Test circuit features 











usly used where inrush start- 
ents must be reduced or where 
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Yaad, ‘*::::” TACHOMETERS 


THESE ADVANTAGES 











@ ACCURATE, because the tuned reed is a natural resonant 
indicator. 


@ DEPENDABLE, because permanent calibration is a natural 
characteristic of tuned reeds. 


@ STURDY, because there are no delicate pivots, jewels 
or moving parts. 


aud these... 


EASY-TO-READ vibrating reed-tips ORDINARY ROOM TEMPERATURE 
form a clearly defined pattern VARIATIONS HAVE LITTLE EFFECT 


LITTLE MAINTENANCE is a result of 0" C@Pration 


simple, sturdy construction. OPERATE WITHOUT DIRECT CONTACT 
LOW INPUT POWER is sufficient to with moving parts under test 
actuate the reed comb 


EASY TO OPERATE may be 
OPERATE IN ANY POSITION with- held against or mounted on ma- 
out affecting accuracy. chine. 


Frahm Resonant-Reed Tachometers in round, rectangular and miniature 
types are available in ranges between the limits of 900 and 100,000 
rpm or vpm. Made for permanent mounting on turbines, generators 
motors, blowers, centrifugal pumps, diesel-electric installations, etc. 
Made also in hand types for a wide variety of uses. Write today for Bulletin 


1810-I 





“FRAHM” Resonant-Reed FREQUENCY METERS 


operate on the same unique principle as Frahm 
Tachometers except that reed vibration is produced 
electrically instead of by direct mechanical contact 
Available in switchboard, miniature and portable 
types for ranges between 15 and 500 cycles per 
second. To meet special requirements, we are 
equipped to build instruments for measuring fre- 
quencies as high as 1400 cps. For complete informa- 
tion write today for Bulletin 1770-1 











L-—-- JAMES G. BIDDLE Co. 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
1316 ARCH STREET © PHILADELPHIA 7, PENNA, 
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ts & 
HIGH PRECISION 
PUTENTIOMETER 











notable refinements in potentiometer design, is widely used for 
precise temperature measurements including thermocouple stand- 
ardization, for meter calibration, for checking portable potentiom- 
eters and for other critical measurements of DC potentials requiring 
exceptionally high accuracy. Distinctive features include: 


: This general purpose potentiometer, incorporating a number of 
/ 


. Three ranges: 0 to 1.6 volts, 0 to 160 millivolts and 0 to 16 millivolts. 

2. Three reading dials—effective scale length of approximately 175 feet 
for each range. Readings easily estimated to within one part in 100,000 
of full-scale ranges. 

. Subpanel switch and slidewire construction for protection of contacts from 
dust and corrosive fumes. 

- Special provisions to minimize parasitic thermal emf's—including automatic 
compensation of slidewire thermals and gold contacts in galvanometer key. 

. Exceptional convenience in reading and adjustment. 

. Solid and substantial construction for many years of trouble-free service. 













Thoroughly proven by practical ap- 
plication in exacting research in- 
vestigations for nearly fifteen years. 
Described in Bulletin 270. 


TO 
ow oS w 


Rubicon galvanometers suitable for 
use with the Type B Potentiometer 
are described in Bulletin 320. 


























OTHER 
RUBICON INSTRUMENTS 
Galvanometers « Resistance 
Standards *« Wheatstone, 
Kelvin and Mueller bridges 
« Evelyn Photoelectric Col- 











orimeter for precise chemi- 


cal analysis * Automatic 
Recording Photometric An- 
alyzers for NO and H2S « 
Magnetic Permeameters « 
Shorted-turn Coil Testers « 
Other equipment involving 
precise measurement of 
electrical quantities. 


RUBICON COMPANY 


Electrical Instrument Makers 


3755 Ridge Avenue . Philadelphia 32, Pa. 





e——_—___— 
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direct facilities to accommod 
twelve elements and tests al! 
receiving and low power tra 
tubes. It has 34 a-c. and d- 





plus complete radio A, B and ( 

test facilities which reveal] batt 
dition under dynamic load t, \ 
instrument is particularly su 
industrial-electronic maintena 

ice and installation. All sta; 
testing functions are availab| 
polarized tip jacks. All cire 
insulated from power line. | 
are 1% wirewound, matched a 
allized. All ranges are self-c: 
without any additional panel « 
“Series 10-20” is available as : 

ble instrument (‘10-20-P”); f; 
ter (10-20-C’”’) or rack mounti: 
20-PM’’). Precision Apparat ( 
Inc., 92-27 Horace Harding Bli } 
hurst, L. I., N. Y. 


I é mention numbe 1124 When f 


High-power Batteries 

New “A. M. Power Units” ar 
offer particular advantages wh: 
power is required, and weight 
space must be , 
served. Sta 
units can deliv: 
to 30 watts pe! 
bic inch and 360 watt 
per pound. It is s 
that “A. M. Pow; 
Units” can be stor 
for years without 
terioration. Voltag 
maintained nea) 
constant througho 
life of units. They a 
supplied in- dry for 
but are readily act 
vated by brief imm 
sion in water. Unit 
are particularly us 
ful for airborne ele 
tronic equipment, have other applic 
tions such as use in instruments, em« 
gency equipment, light units, and mi: 
rine equipment of various kinds. Stan 
ard units are available rated at 1. 
112 volts, and with capacity rating: 
up to 18 ampere-hours, and with pow 
ratings as high as 2.8 kilowatts 
M. Dep’t, Burgess Battery Compa 
Freeport, Illinois. 

Please 


mention number 1125 when filling 








Counting-rate Meter for 
Radioactivity Measurements 
New “Type 1500-A Counting-Kat 

Meter” indicates directly in counts 
minute the rate at which nuclear tra) 
formations occur in radioactive mat 
rials. Range of operation is from 
20,000 counts per minute. Among 
tures: aural monitor; regulated 
adjustable high-voltage supply (4' 
2,000 volts); quenching circuit 
permits use of either a self-quen 
or a non-self quenching Geiger-M\ 
counter; ease of operation; pro’ 
for operating a 5-ma. pen-and-in 
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dry fon 
idily act 
ef immeyr- 
er. Units 
larly use 
orne ele 
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nts, eme 
and ma 
is. Stand 
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y Yratings 
ith powe 
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Compa) 


for 
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-ing-Rat 
yunts pe 
ar trans 
ve mate 
rom 5 tf 
ong fea 
ited ar 
(400 t 
uit that 
uench 





-Muelle 


yrovis 
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so that presence of an operator 
&. not required while data are being 
ceun ilated. Geiger-Mueller counter 
mounted, with its quenching cir- 


orde 


ube 
git, in a probe at end of a four-foot 
lable. For easy interchangeability and 


i.hort leads, instrument is designed pri- 
marily for use with a counter that has 
L, four-prong tube base. Other designs 
of counters can be used, however, since 
connections to the socket can easily be 
bnade. Beta-ray and gamma-ray count- 
ers are available; other types will be 
available. Full-scale values of 200, 600, 
9 000, 6,000, and 20,000 counts per min- 
ute are provided. Accuracy is +3% of 
full-scale on all ranges. “Type 1500-A” 
js supplied for table or bench mounting; 
can be converted for rack mounting. 
Panel dimensions 19” x 8% Depth 
behind panel 13”. Net weight 3814 lbs., 
including probe.—General Radio Co., 
275 Massachusetts Ave., Cambridge 39, 
Mass. 

Pl 


ase mention numbe 


1126 When ! 


Micrometer-setting 
Gage Blocks 
New “No. M21” set of ‘““Microgages,”’ 
designed for setting large micrometers, 
includes 1”, 2”, 3”, 4”, 5” and 6” “Mi- 
crogages” %” in diameter. ‘“Micro- 


FG OE ic 






gages” up to 1” are held within a 
tolerance of +12 and 8 microinches. 
The 2”, 3”, 4”, 5” and 6” “Microgages” 
are held within a total tolerance of 
15 microinches per inch of gage length. 
New set will make combinations up to 
21"; is furnished in a solid mahogany 
case—The Van Keuren Co., 176 Wal- 
tham St., Watertown, Mass. 
Please mention number 1127 When filling out card 


Rotary-solenoid-operated 
Circuit Selector Switch 
New multiple circuit selector switch 
is a new application of “Ledex Rotary 


Solenoid” fully described in Sept. 1945 
Instruments, page 668. Rotary solenoid 








AKRA-OHM PRECISION 
RESISTORS 


14 Standard Types. 50 available 
special designs 


HIGH-VOLTAGE TEST EQUIPMENT 


1.5 to 200 KV 
BRIDGES 


Wheatstone, Kelvin-Wheatstone, 
Percent Limit and Fault Location 
Types 


DECADE BOXES 
1 to 7 dial types, 
0.1 to 11, 111, 110 ohms 


VOLTAGE DIVIDERS 
(DECADE POTENTIOMETERS) 
Voltage ratios 0.0001 to 1.0 

ATTENUATORS & CONTROLS FOR 
COMMUNICATION EQUIPMENT 


LOW RESISTANCE TEST SETS 


From 200 micro-ohms to 100 ohms 




















SHALLCROSS MANUFACTURING COMPANY 
DEPT. 1S-117, COLLINGDALE, PA. 















Shallcross Switches offer a broad 


assortment of finely made, low con- 
tact resistance rotary selector switch 
types for exacting applications. Nu- 
merous standard types in single and 
multi-section units up to 180 contacts 
can readily and economically be 


adapted to specific requirements. 


Write for Switch Bulletin C-1 and C-2 





ene \ 
Saal ‘ 


«J 
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Gaertner 





TOOLMAKER MICROSCOPE 
with 
ROTARY STAGE 





in either rectangular or polar coordinates. 


Stage Rotation 360° 
Direct reading to | minute 
Coordinate Range 4 x 2 inches 
Direct reading to 0.0001 inch 


Write for Bulletin 147-14 


Especially useful for checking gear tooth spacings, laying out cam 
contours, and in performing numerous other precision measurements 


THE GAERTNER SCIENTIFIC CORP. 
1211 WRIGHTWOOD AVE.. CHICAGO 14, U.S. A. 





AUTOMATIC 


BECK 


CONTROLS 


WOOD ECK 





Non-coasting 


BECK MECHANISMS 


for Precise Automatic Control 





HAROLD BECK CO., 3642 N. SECOND STREET, PHILADELPHIA 40, 
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is converted to a rapidly 
motor by means of a con 
switch synchronized to close 
respectively at start and end 
gized stroke of solenoid, a gs] 
viding for return stroke. T) 
end-engaging type ratchet, 
lating motion drives rotor 
of a gang of multiple circuit 
switches. “Homing” contact 
switch section can be arrange 
rotation at desired positions, a 
contacts provide for indicatio 
cuits selected. Assembly is sa 
powerful and rugged; can re: 
incorporated in industrial inst: 
tion requiring selection of ¢ 
control circuits. Operation ca 
plained by automobile-radio 
tion: operator simply touches 
tion-selector button and solenoid 
rotor assembly to position wh 
been established for this station. S 
noid units are available in vario 
ues of stroke up to and includi: 
They operate on direct current. Wh, 
necessary, manufacturer furnishes 
compact solenium-type rectifier 
accessory. —G. H. Leland, In 
Webster St., Dayton 2, Ohio. 
Please mention number 1128 when f ng 


Three-position Relay 

New “Type 6FX8A” 3-posit 
null indicating polarized relay 
to be an improved device for rela 
terminated control circuits and se: 
mechanisms. It has a flexible contac: 
structure of up to four normally o; 
circuits for each polarity (tota 
eight). When coil is provided 
two opposed windings for use 
push-pull cutout circuit, minimun 
ferential power requirements ar 
prox. 0.005 watt per contact pole, a 
operation is unaffected by variati 
in stand-by current. With a singl 
wound coil, about 0.0025 watt is ne 
ed per contact pole. Armature, w) 
is almost exactly balanced, has s1 
action centering or detent, does 
move gradually with increasing 
current. About 25 grams of force: 
contacts is available from an input 
0.005 watt, and a similar force for | 
ing central or null position, wit! 
put balanced or zero. Magnetic ci 
being polarized, force increases direct 
ly with current up to nearly 200 gra: 
High forces and balanced armat 
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y exceptional ability to with- 





“om Band ock and vibration. Contacts, 
se hich may be ganged in double break 
ond Br pé ileled pair arrangement, are 
S] fated at 5 amps., 110-v.a.c. nominal 
Th gach. (pen or hermetically-sealed types 
a gre offered.—Sigma Instruments, Inc., 
P 70 Cevlon St., Boston 21, Mass. 
“ult Plea ention number 4 1 29 when filling out 
act Se 
ive . ~ Poa. 
“ Diesel Compression Tester 
tio New Diesel compression tester is 
sa simple to use: Fuel injector is removed 
red from cylinder to be tested and adapter 
ist of tester is inserted into 
f ¢ injector opening. (Adapter 
cal is designed to be held in 
” =) place by the same means 
— 4 used for holding injector.) 
Mod d Engine pressure is com- 
which ha: municated to 31” dial gage 
ue 2on. S through a “cartridge- 
a. es sealed” trapping device 
amy Whe in adapter; pointer swings 
cont gradually to maximum 
om oe compression pressure, then 
Ine comes to rest, permitting 
, close reading. Air pressure 
2 in gage may then be re- 
leased by depressing a 
push-button vent valve. 
lay This permits taking com- 
Se pression readings in quick 
a succession. “Universal” adapter serves 
fo = oe 54 types of Diesel engines. (Other 
* — adapters available for commonly-used 
om “ar Diesel engines.) Other features in- 
lle an clude: handling convenience because 
al of flexible extension; union connections 
(total ee . 
ded on both ends of flexible connection per- 
use i mit positioning gage for reading ease 
imum di and simplify interchanging of adapter; 
ate all adapters are designed to hold re- 
pole, a placeable pressure-trapping device car- 
Saute tion tridge.—Bacharach Industrial Instru- 
rent went Co., 7000 Bennett St., Pittsburgh 
a sings S. Pa. ‘ 
ig a , Please mention number 1130 When filling 
1as snaj a 
Volt-ohm-milliammeter 
sing ¢ New “Model 625-NA,” said to be 
fore: widest range tester of its type, has 
input following features: 5.6” mirror scale; 
fo! resistance ranges from a low 0-2000 
wit! ohms (12 at midscale) to high of 40 
le cir megohms; dual d-c. voltage ranges to 
°S airect- § 2500 and 5000 at 20,000/10,000 ohms 
) grams. F volt respectively said to provide double 
armature Bithe number of full-scale readings of 
average testers. A-c. volt ranges to 


































IT IS “A NATURAL” 
FOR CONTROLLING 
VOLTAGES IN LAB- 
ORATORIES, ASSEMBLY 


LINE TESTING AND AS 


OuTPuT vOut ace 


A COMPONENT OF | ¢/3/s 


YOUR ELECTRICAL 





UNIT. 










AO POF COmanct 
# TCA, SOmErEEN 
1OAATOR with vamiege 
FREQUENCY weryT 
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Send me the Electronics Journal 
tion to the resume on 


COMPANY 
ADDRESS 


SORENSEN 


375 FAIRFIELD AVE. 
os 


for the latest 
in electronic 


developments 


' 
| 
Fl NAME 
' 
| 
' 
| 
Md ' 


Sie 


Currently 
Electronic Batteries 


regularly in addi- 


& COMPANY, INC. 


STAMFORD, CONN. 








November 1947—Instrumenis—Page 1043 

















ADE of all machinable metals, 
capable of handling most 
corrosive materials. Manufactured 
to the ultimate in exacting toler- 
ances. Individually tested to 


assure satisfactory performance. 


Inquiries Are Invited 





a HALL, 


TRINITY EQUIPMENT CORP. 


605 BROAD STREET 


NEWARK 2, N. J. 






















Instrument Technician 


For complete servicing of in- 
dicating and recording instru- 
ments and multimeters and 
should be familiar with the use 
of power tools. Single. Give 
experience and education in 
first reply. Job located in New 
Mexico. Box 137, Instrument 
Publishing Co., 1117 Wolfen- 
dale Street, Pittsburgh 12, Pa. 








An Unusual Opportunity 
for a 
Sales Minded Engineer 


One of our clients, specializing in 
the sale of control instruments to the 
process industry, has an excellent 
opening for a high type, technically 
trained, graduate engineer. 

He should be from 380 to 35 years 
old, have had experience in the oil or 
chemical processing field, and must 
possess a real desire to get into sales 
work, 

This is not just another job but a 
real opportunity to make a life-long 
connection with a long established, 
highly rated Philadelphia organiza- 
tion. Starting salary commensurate 
with experience and ability. Good 
opportunity to progress. 

Apply by letter only, writing in 
full detail. Box 138, Instrument Pub- 
lishing Co., 1117 Wolfendale Street, 
Pittsburgh 12, Pa. 
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5000 at 10,000 ohms/volt per 
ing many audio and high- 
a-c. circuits where a VTVM 
required. Low voltage rang 
direct measurement of many 
output voltages. D-c. ranges 
microamperes to 0-10 amp 
cibels: 30 to +69 db. 
2%" XK 5%” X 6” molded 
removable strap handle. Lead 
structions furnished. Weight 
3 lbs. The Triplett Electric: 
ment Co., Bluffton, Ohio. 
Please F 1131 when 1 
































ention numbe 


Roll-top Carrying-case Electric, 
Instruments 
New “Roll Top Safety Ca | 
bines case and instruments. Ir 
itself is permanently fastened 
molded 


which is of Bakeliti 





enough to provide a compartment 
leads beneath instrument. Front 
ered by “Roil Top” panel, a slid 
cover of narrow Bakelite segments 
backing; of cloth. Leather carrying ha 
dle completes assembly.—Simpson El: 
tric Co., 5200 W. Kinzie St., Chicago 
Til. 


Please mentior 


number 4] 32 when fillin 


Heterodyne Detector 

New “Kay-Lab” heterodyne det 
measures signals of 100 microv 
usable from 500 eps. to 50 Mc. W 
frequency range is possible becaus 
r-f. amplification is taken. Instrum 
is used to compare an unknown | 
quency with that of a signal generat 
permitting comparison of fundament 
frequencies over entire range and th 
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gr 
will 
wit! 
gut 
and 
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Inc. 
Cal 
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ric / 


nating, it is said, ambiguity 
ften exists in heterodyne f:re- 
meters operating from har- 
f a narrow-band built-in oscil- 


fy ell 
phich 
quency 





mponics na \ dD : 
= ensitivity is sufficient to pick 
G,, local broadcast stations as frequen- 
4 dards for checking laboratory 


sta! , : 
cillators. Audio frequencies may be 
Beasured as well as radio frequencies, 
cause human ear detects zero-beat 
Gondition even in presence of continu- 
gus audio tones. In addition to meas- 
gring frequency, heterodyne detector 
will also demodulate an AM signal 
without use of a second oscillator. Cir- 


E] guit consists of a pentagrid converter 
~1EK (rica 


‘tment 
ont is ¢ 


a slidi: 


nents o 


‘ying hai 
pson Eli 
hicaago 4 


OF 


» detect 
‘Oovolts, 
Me. W 
ecause 
istrume 


own fr 


enerat 


damenta 


ind the: 





and a high-gain audio amplifier with 
Joudspeaker.—Kalbfell Laboratories, 
Inc., 1076 Morena Blvd., San Diego 10, 
Calif. 

3 Please mention number 4 433 when filling out card 


4 


Draftsman’s Curve-drawing 
Instrument 
New “Infinarc” for drawing curves 
js said to be based on an entirely new 
principle. Desired curve is obtained 
with specially-tempered wire forms 





whose shape is altered by moving 
either or both of two adjustment 
screws along slots. “Infinare” is avail- 
able with a 12” base and four pre- 
Hormed wire curves with which it is 
possible to produce almost any shape 
desired, including reverse curves. Wires 
are quickly interchanged by snapping 
loops over ends of adjustment screws. 
Instrument is made of stainless steel; 
comes in clear-lacquered wood case. 

Cook Specialty Co., Green Lane, Pa. 


Piease menticn number 1134 when filling out card 


Audio-frequency Meter 
New “Model 300 Audio Frequency 
Meter” permits making direct meas- 
urements of unknown audio-frequen- 
cies up to 30,000 cps. Ranges: 0 to 100; 
300; 1,000; 3,000; 10,000; and 30,000. 








Cireuit consists of an input voltage 



















































GOOD REASONS 
FOR BUYING 


Permanent Magnets 


FROM 


THOMAS « 
SKINNER 
ae 


*3%2% CHROMIUM * ALNICO | 

* 6% CHROMIUM * ALNICO 

* 6% TUNGSTEN * ALNICO 

* 3% COBALT * ALNICO 
17% COBALT * ALNICO 
37% COBALT * ALNICO 
CUNIFE * ALNICO 
CUNICO * ALNICO 

* COMOL (Remalloy) 


Every one of these permanent magnet materials is 
different. And every one of them is "best" in some 
specific application—because it is the one material 
which will meet all performance requirements at the 
least material and fabrication cost. These are 17 good 
reasons for dealing with Thomas & Skinner—because 
Thomas & Skinner supplies magnets in all these ma- 
terials—cast, formed or sintered. 

The 18th good reason is the simple fact that Thomas 
& Skinner Steel Products Company has the longest 
record of service in the permanent magnet industry 
46 years. And nowhere is experience of greater value 
than in the design and 
fabrication of permanent 
magnets. 

Write for the new tech- 
nical bulletin: Use, Design 
and Fabrication of Per- 
manent Magnets.” Just fill 
out and mail the coupon 


PELE EEE ESET EEE EEE EEE EEE) 
Please send new Perma 
nent Magnet Catalog 


Please have 
sales engineer call 


NAME 





COMPANY 


CITY 


THOMAS & SKINNER 
STEEL PRODUCTS COMPANY 


1118 EAST 23rd STREET, INDIANAPOLIS, INDIANA 
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... There is 
only one answer... 
The Hathaway Type 
$12-A Oscillograph 


eH Quen y resp nse 

- ? € 

elr é [ » M 

a n + 45 
nd 

ea 

e/ t : 

a Tive fr ra numberina 


4 


SIMPLE TO OPERATE 
SMALL-LIGHT-WEIGHT 


WRITE FOR BULLETIN SP 167-B 


...- For all high-speed 
Recording requirements 
where PORTABILITY 
and ACCURACY 


are Required! 


WM 





INSTRUMENT COMPANY 


ARK ’ STREET « DENVER COLORADO 





STATHAM PRESSURE 
TRANSMITTER 


MODEL P25 





An accurate and rugged instrument provid- 
ing remote electrical indication or recording 
of differential pressures. For use at line pres- 
sures to 500 psi. Available in differential 
ranges between 0-! psi and 0-500 psi. Recom- 
mended for use with conducting, inflammable 
or mildly corrosive liquids. 

Minute deflection and light weight of the 
sensitive element makes if responsive to ex- 
tremely rapid pressure variations 

Power requirements are a few dry cells, or 
any stable power supply furnishing a few volts 
at a small fraction of ampere, A.C. or D.C. 
A panel type microammeter, recording gal- 
vanometer or potentiometer, or cathode ray 
oscilloscope may be used without amplifica- 
tion, Carrier systems may also be used 
Size: 1% Dia. x 4%, 

Wt.: 24 Ox 
Range: 0-! psi to 0-500 psi 


Pressure connection " internal pipe thread 
: 


Write for Our 
Catalog. 







SCIENTIFIC 


LABORATORIES INSTRUMENTS 






8222 BEVERLY BOULEVARD 
LOS ANGELES 36, CALIF. 








—MICO— 
ENGRAVER 





For lettering panels of steel, alumi- 
num, brass, or bakelite, or for making 
finished apparatus. 


Attachments adapt it to small or 
large work on flat or curved surfaces. 


Excellent engraving can be produced 
by an inexperienced operator. 


Widely used for production as well 
as occasional engraving. 


Catalogue on request 


MICO INSTRUMENT CO. 


86 TROWBRIDGE STREET 
CAMBRIDGE, MASS. 
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gain amplifier followed by tw 
amplifiers. Second of these 
RC integrating circuit and 
rectifier, d-c. voltage output 
increases linearly with frequ 
has an integral power supply 
impedance input circuit plus 
operating voltage permits 
from ’phone jack of a standaz 
for measuring audible beat 
two r-f. carriers. Sensitivity 
mum of 0.5 volts input. | 
meter will operate on any \y 
with peak ratios of less thay 
Instrument operates on 11 
cycle a.c., consumes 50 va. | 


) 
138%" KX 7%” XK 9%": weight , 
—Barker & Williamson, Inc., 2.7 } 
field Avenue, Upper Darby, Pi 
Please menti 


i number 1135 when f 


Rotary-actuation Micro Switch: 
New “LMR5” for industria 

switch applications combines 

type of switch housing with a 

sign of rotary actuator, to prov 





tection, actuating means, conduit ¢ 
nection and convenient mounting f 
basic switching element within 
ing. Arm is adjustable through 3 
with a total travel of 90° in eithe: 
rection. Conduit fitting has stand 
46"-14 NPSM internal threads. Sy 
metrical mounting holes make possi! 
four mounting positions on either fac 
Operating force, 4 to 12 oz.; releas 
force, 2 oz. min.; pretravel, 10° to 
movement differential, 1 max., 
0.027” max. at roller; overtravel 
min.—Micro Switch, Freeport, I! 
Please mer T 1136 When 


Multipliers for Microphone 
Range Extension 

New series of non-frequency dis 
inating multipliers extend upper rang 
of sound pressures that may be direct 
measured with maker’s “Models GA 
1002 and GA-1004 Sound Pressu 
Measurement Systems.” Photog 
shows standard X10 multipliers 
able for “M-101” or “M-106” mic 




























































duit ¢ 
nting f 
hin hous 
ugh 3 
either 

Standar 
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possibl 


Syn 


her face 


repay 
; releas 











Left-hand view shows a multi- 
serted in place between micro- 
und microphone socket. When 
er is inserted between pream- 


Mylifier socket and standard microphone, 
Mod: M-101-X10” unit extends upper 
Rimit of sound pressure measurements 


r “GA-1002” equipment from 20,000 


Biynes'cm.2 (160-db level) to 200,000 
Mivnes/cm.2 (180-db level) over fre- 
Suency range 20 to 20,000 cycles. 


Model M-106-X10” unit extends upper 
Mimit of “GA-1004” equipment to the 
‘same levels except that increase results 
fover frequency range up to 100,000 
"cycles.—Massa Laboratorie 8, Inc., S868 
SCarnegie Ave., Cleveland 15, Ohio. 

Please mention number 4 4 37 when filling out card 

Shut-off Valve 

New shut-off vaive features quick- 
opening operation, leak-proof charac- 
teristics and heavy-duty all-steel con- 
struction. Designed for butane and 
similar service, it is available also for 
water or corrosive service with a heavy 





cast bronze body. Valve illustrated fits 
2” pipe size with a straight-through 
114,” opening. Only 18 lbs. force re- 
quired at end of handle to operate at 
200 Ibs./in.?. “Shear-Seal” principle 
provides ‘a self-aligning metal-to-metal 
seal that compensates for wear. Foreign 
materials are wiped away. Valve re- 
quires no lubrication or packing adjust- 


ment throughout its life—Saval Co., 
1915 East 51st St., Los Angeles 11, 
Calif. , 

Please mention nun 


F 1138 When filling out card 
High-current Resistors 

New “Edgeohm” high-current resis- 
tors are applicable for use as starting, 
dynamic braking, field discharge and 
plugging resistors on d-c. or a-c. motor 
controllers and for other intermittent- 
duty high-current applications; also 
for continuous-duty uses in load banks; 
battery charging, welding and plating 
rheostats, etc. They consist of a con- 












































































































Portable, High-capacity, 
High-voltage 





testing cables, generators, 


For 4 


and other high-voltage equipment, a f 


testing unit 


Write General Electri 
these pol ts should be included 
kva, material to be 
A suitable 


Apt 


ances. 


quoted. 


T 


I 


rov ides conve 


rr” 
7 dai 


; 


u 


G-E portable high-voltage 

& test set, 60 cycles, 3 kvo 

® 30,000 60,000 voits, 23 

= volt supply, with 5 

exciting-current 

© and electrically operated o 
circuit breaker 


per cent 


transformer 


large motors, transformers 


riabdle high-capa¢ it\ 


nience, speed, and accuracy 


for a proposition. Informatio 
test and sup ly 
tested, type of test. and doorway clear 
init utilizing standard components will 
Dept., General Electr Sel edt. 2 


GENERAL @ ELECTRIC 





Effortless Accuracy? 


The Full-View 


ROTAMETER 











We do not accept rubber-stamp ali 
bration curves, even when we use our 
standard metering tubes and floats 
Eat rotameter is individually calibra 
ted for the conditions under which 
will operate, and a hand-cut flow sca 
is engraved for it in our factory. It 
high accuracy is the result of our de 
liberate, effortful program improve 
rotameter accuracy. If you want 

rate flow rate measurement, try he 
Full-view rotameter with Safety Shield 
ing. For further information, write f 
Folder No 20 to Brooks Rotamete: 
Company, Box A-51147, Lansdale, a 


BROOKS ROTAMETER CoO. 


LANSDALE, PA. 





Amthor 





STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M 
Belt, Sprocket, or Flexible 
Shaft Drives 


etc 


Models available for practically 


every requirement, 


Immediate and inte attention w 


be given to your inquiries on all 


Drop us 


igent 


speed measurement probiems 


line today 


industria 


a4 


Amthor Testing Instrument Co., Inc. 


49a Van Sinderen Ave Brooklyn, N 


Y 
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3¢ You Ever 
Invested ! 


Three pennies in postage will 
bring you the answer to real 
cost reductions in marking wires, 
leads, circuits, relays, ports, etc. 


@ As alert production, maintenance, and 
repair men everywhere have discovered, 
QUIK-LABELS do the job better, faster and 
cheaper than string tags, roll tapes, decals, 
stencils, metal tabs, etc. 


You can't afford not to look 

ot QUIK-LABELS .. . particular- 

ly when a 3c stamp will bring 

you FREE SAMPLES by return 

mail. Clip that convenient 

coupon now. W. H. BRADY 
COMPANY — Identification Specialists — 
Milwaukee, Wisconsin. 


SF, 


W. H. BRADY COMPANY 
804 North 3rd Street 
Milwaukee 3, Wis. 


Please send me FREE samples of QUIK- 

LABELS, the modern time and money 
taving woy to mark wires, leads, circuits, 
4 relays, parts, etc. 














Position. 
Please attach to your BUSINESS letterhead 




















Keeps an eye on EFFICIENCY! 


One sure guide to efficiency is knowing just how your machines 
are performing. 


There'll be no guesswork when you’re using 
Corbin Industrial Tachometers! 

Ruggedly built, Corbin Tachom- 
eters embody a_ cross-balanced, 
centrifuge! governor . . . are sensitive 
without oscillation . . . positive and 
long lasting. They require no lubri 
cation, and are unaffected by tem- 
perature or vibration can be 
calibrated to RPM, tons per hour, 
bottles per hour, minutes drying 
time, sheets per minute — in short, 
to meet practically every industrial 
requirement. 

Call on us for prompt, complete 
information on Tachometers. They 
are available in standard hand types, 
or can be engineered to meet your 
special requirements. 

No guesswork when you ust 4 
Corbin Tachometer. 








ELECTRIC PRODUCTS 
TIME SWITCHES 


Ruggdedly constructed 
sAutomatic Switches have 
visible dial in tamper proof 
compact cabinet... pure 
silver contacts... 2 to 24 
“on and “off” operations. 
For any load . . . for every 
installation an Aufomaric 
time switch or Interval 
Timer will deliver superior 
performance. 


Synchronous or Manually Wound 


FLASHERS 


Automatic heavy duty, 
motor driven Flashers 
available in circuit ar- 
rangements for every con- 
ceivable effect. Pure siiver 
contacts. Models for any 
load or purpose. 


Chasers Spellers 


RELAYS 


Automatic manufactures 
a complete line of depend- 
able relays for industrial, 
business machines, radio, 
electronic and many other 
uses .. . open, or can type 
with tube-base, plug-in 
| features. 


Consult our Engineering Department 





Alternates 





WRITE FOR In Switches, Flashers and 

| SPECIFICATIONS Relays where dependable 
AND rformance is paramount, 
INFORMATION ook for the “Diamond 

j TODAY Seal for Diamond Quality’: 






WRITE TODAY! 


Sputomatic Lévcteis 


S58 STATE ST., MANKATO, MINNESOTA 





tinuous piece of non-corros 
the f 
coils, having clamp type t 
ured to ends of coils. Oval « 
flexibility in both location a 
of taps. Standard units ar 
2,200 watts for continuous 
able with resistances from 0 


bon wound on edge ir 

























































ohms and with continuous-cu 
pacities from 21 to 79 ar 
single ““Edgeohm” resistor wit 
cycle of 5 seconds on out 


seconds is rated at 17,000 wat 
on 375°C temperature rise. 

Multiple units up to fou 
furnished in a oper 
Frames of same length and w 
be staeked in banks. Seconda 
tion is provided between br: 
frame and each resistor unit. A 
al clamp terminals for 
connections may also be su; 
Ward Leonard Electric Co 
Vernon, i fo fe 

secede , 1139 


single 


mult - 


au 
Rotary Accessory for Surface [ps | 
Measurements 

New “Rotary 
circular tracing 
provides for 


roughness 


Piloting Fixtu 
with “Profi et 
taking microinch su hand 
measurements a! 








q 
surfaces of rota 


ternal and external 

tion such as cylinders, spheres ; : 
toroids, and on circular flat surface a 
such as rings, grooves and boss 8 
permits tracing on surfaces fron i 
to 10” diameter (ID o1 


OD) al 5 
commodates work to 10” height. V f 
piece is held stationary while t 








point is moved over surface to be 

ured. Spindle is motor-drive BR 
provide Same linear tracing spe¢ is 

all diameters of trace from j 

a variable-speed drive of extr: } 

range is employed. Length of arc t 4 
is controlled by limit switches op: tom 
by two adjustable collars on uppé > bh 
of spindle, and spindle reverses bill 
matically on reaching limits set tric: 
lars can be removed to permit c ture 
ous spindle rotation when des trey 
Physicists Research Co., 321 S. M be 
St., Ann Arbor, Mich. b tubs 
sen: 1140 “een Bling vac 
sensi 14, 

a . . - 2; 
['wo-circuit Program Clock es 
a 
New “L Series” two-circuit sj ma 
nous program clock for school a this 
dustrial signalling incorporates 1 dle 
program disks, one mounted behin: | pea 






other, whereby two signalling c 
ring on independent schedules. 7 
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Surface 





ilar value where 






ri with program cut-out and 
nual inging switches for extra- 
Bedule signalling. Manual ringing 
Pie interfere with automatic 
* : Both circuits are silenced 











uring regularly-scheduled ‘“‘off”’ 
ms by a single automatic calendar 
witch. LTime-movement and program 
mechanism are permanently synchron- 
and both are set by turning hands 
in dial. Program signals are set by 
hand-inserted spring clips in numbered 
gots on program disks. Metal cabinet 
is 11” high X 8” wide X 4” deep. 
Miocks are available with program 
Wisks for either 12-hour, 2% minute in- 
terval or 24-hour, 5-minute interval 
levcles. — Montgomery Mfg. Co., 549 
Il. 


perl 


West Washington Blvd., Chicago 6, 
Please mention number 4 444 wher filling tea 
High-voltage High-altitude 

Vacuum Tube 
New vacuum-tube design is for use 
én high voltages at altitudes up to 


60,000 feet. Base of tube is of glass, 
tapered and ground to fit socket like 
a glass bottle stop- 
per. This construc- 
tion is said to ex- 
clude all air which, 












at high altitude, 
causes flash - over 
between terminals. 
Tube socket taper 
is counterpart of 


tube. Taper angle 
is chosen large 
enough to avoid 


trapping air when 
tube is plugged in- 
to socket. Design 
keeps air exit open 
until bottom of 
tube reaches bot- 
tom of socket. Socket is of Mycalex, 
2 bonded glass-mica composition which 
will not carbonize in event of an elec- 
trical breakdown, is impervious to mois- 
ture, retains its dimensions under ex- 
treme temperature conditions and can 
be molded to close tolerances. Original 
tube designed for Air Forces is a high- 
vacuum, half-wave rectifier rated at 
14,000 volts peak inverse. It can de- 
liver an average plate current of 125 
ma. and a peak plate current of 750 
ma Although rated 14,000 volts peak, 
this tube-socket combination will han- 
die voltages as high as 35,000 volts 
peak. New design is applicable to all 
types of high-voltage vacuum tubes 





staggered 
e a problem. Each circuit is 










VACUUM THERMOCOUPLES 


FOR MEASUREMENT OF 
CURRENT AND TEMPERATURE 





HEATER TYPE 


This type provides a means of accurate 


ly measuring alternating 


of any frequency with a sensitive lirect-current instrument Among 
the many uses for this type of thermocouple are the following 
1. Measurement of small aiternating currents of any trequer 
' \ 
4 Measurement of larger currents of any frequency wh 1 
small voltage drop permissible 1¢ measuring 1 r c 
= Measureme nt of voitages yt ar tre ency WwW ) 4 
1 
current is permissibie in the measuring | r ¢ 
4. Mea yf t and age W freq V gher 
thar a asur y type yt rument 
RADIATION TYPE 
1 ' F 
ihese thermocouples are intended r e with a 
livoltmeter in indicating, recording, or controlling 
mperature. They are particularly useful for measure 
ment of solar radiation, for higt temperature measure 
where conventional thermocouples deteriorate 
and for such applications as measuring the temperature 
of rapidly moving objects on conveyors where, because 
of surface conditions, et it is not convenient 
attach conventional thermocouples. For further infor 
mation contact your nearest G-E office. App fus 





Dept General Electric 


GENERAL {% 


Schenectady 5, N. ¥ 


Company 


ELECTRIC 








TRANSDUCERS 


by AUTOFLIGHT 


FOR LINGAR 


ACCELERATION 


H 
q 


Unique Linear Acceleration 


Transducers... lightweight, 


small, rugged, dependable. 
Linear electrical signal output 
proportional to acceleration. 


High angular resolution. Mass 





weight magnetically damped 





for optimum performance un- 


der all conditions. 





Write for 
detailed } 
information ’ 





G. M. GIANNINI 


& CO., INC. 


285 WEST COLORADO ST. 
PASADENA 1, CALIFORNIA 





High precision OPTICAL PARTS 
for Research, Development 
or Production. 


o 
PARABOLIC or SPHERICAL 
Mirrors. 
= 
LENSES, PRISMS or related 


components for your 
visual, photographic 
or electronic 
requirements. 
- 
Natural or Synthetic 
CRYSTAL OPTICS. 

a 
Complete optical 
INSTRUMENTS. 

* 

Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 























































DIAL 
WINDOWS 


NAME 


color combinatio 
scoles are preferre 


PLATES Not only for dials, ’ tenable. 
¥ ; minated Plastics ore pr ss aaaaliianaatt 
SCALES —- - 20rs regarding opplications For ¥ 
. it with our artists and engineer angles for quotation. 
U 


Cons 
porticulor purpos 


GAUGES 
CHARTS 


CALCULATORS 
ETC. 








wronsT? 


ibilitie 
S have endless poss! 
TIC RADIO DIAL 
a n. Attrac 


d by many le 


but for numerous othe 


e. Or. 


THE H 


460 WEST 34th STREET, 









































size, shape ond 


i d sign, 
s in desig diane a" 


dio dials, W 


our ro 
: nd durable, 
tive © facturers. 


ading Radio manu 


r electronic and electrical oppii- 


send blueprints oF so 


OPP PRESS, INC. 


p 1893 


LISHE 
ESTAS NEW YORK 1, N. Y. 











HARDNESS 
TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 40 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


lilustrated 
bulletins 
free 





The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 








RAWSON 
ELECTROSTATIC 
VOLTMETERS 


Type 518 





Now available to 35,000 VOLTS 
Measure true R.M.S. values on A.C., no 
waveform or frequency errors. 

NO POWER CONSUMPTION 
Leakage resistance greater than one million 
megohms. These meters may be used to 
measure 

STATIC ELECTRICITY ! 
Ideal for measuring high voltage power 
supplies with zero current drain. Rugged, 
well-damped movement. All elements sur- 
rounded by metal shielding for accuracy 
and safety. 


Write for new bulletin. 
RAWSON ELECTRICAL 
INSTRUMENT COMPANY 
112 Potter St. Cambridge, Mass. 


Representatives 
Chicago - New York City - Los Angeles 
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which may be_ subjected 
high-altitude conditions. Whe 
areas which are strongly 
tubes of this type will not | 
externally under ionizing 
Amperex Electronic Corp. 
ington St., Brooklyn, N. Y 
a ees 1142" 


Constant-voltage Recti ie; 
New selenium rectifier 
constant voltage regardless 
ing amounts of current draw) 
Its prototype was designed 





electrical 
organs: to handle large gangs of 

voltage d-c. magnets in varying load 
from zero to 20 amperes with no a 


problem in systems of | 


preciable voltage variation. React 
type d-c. voltage control will mainta 


or increase starting voltage until fy 


current has been drawn from rectifi 


whereas, in ordinary rectifiers, volta, 


drops as current is increased. A 
nouncement states that “whether 

magnet or a thousand of them are « 
nected, the voltage is the same.” R: 
tifier itself is a full-wave bridg« 

suitable for any a-c. frequency and 
line voltage of 115 to 230. Pulsat 


d.c. is filtered about 25%, but a smoot 


er current can be supplied if necessa 
New unit occupies about a cubic f 
of space, is believed to have man) 


tential uses in industrial field. —]/ 
Marche Mfg. Co., 6525 Olmsted Av 
Chicago 31, Ill. 


I ention number 4 443 when f 


Remote Digital Indicator 
New “Silent Rotary Indicator” 
electrically operated, displays numb 
from 1 to 10 printed on a 
cylinder. Operation is 
plications include electrically-operat 
stock quotation boards, air traffic co 








rotating 
noiseless. A] 




















D 


Ctiller 


1 are co! 
ne.” Re 
idge ty; 


Cy and 


Pulsating 
i Smoot! 


ecessa! 
ubic f 
many | 


ald. — L 


ted | 


itor 


ator” 


numbers 
rotating 


2ss, A] 
oper ate 


iffic cor 





tems, totalizators, clocks, an- 
rs, etc. Single moving part 

a porous bronze bearing, is 
| magnetically without mecan- 


ical tachment. Automatic reset is 


by spring return. Speed limit is 
5 steps per second or 0.7 second 
for complete step-by-step operation 
from | to 10. Indicator operates on 48 
1¢c.,, 0.043 amp. Each character 
a. wide and %” high. Unit is 1% 
square and 3” long.—Stevens-Arnold, 
Inc., 22 Elkins St., South Boston 27, 
Mass. 


Please mention number 1144 When filling it card 


Toxic-gas Analyzer 
New “Micro-Gas Analyzer” utilizes 
electrical conductance of solutions. Any 


pas which will ionize in water, with or 
without heat, may be analyzed in toxic 





yange. Included are all chlorinated hy- 
drocarbons, CSe, HeS and SOs. In 
operation, gas is drawn into analyzer 
by a small pump, passes through a 
*Flowrater” and enters a combustion 
furnace where it is decomposed. From 
furnace, gas passes into cell through 
which solution is being pumped. As 
decomposed gas dissolves in water, 
electrical conductance changes. This 
permits electrical measurement in PPM 
of gas being analyzed. By varying so- 
lution flow and air flow, determinations 
may be changed from one gas to an- 
other. (A chart included with instru- 
ment gives flow-rates.) Analyzer weighs 
approx. 33 lbs., operates from 110-volt 
60-eyele supply. — Davis Emergency 
Equipment Co., Inc., 45 Halleck Street, 
New York 4, New Jersey. 
Please mention number 1145 When filling t card 


Color Temperature Conversion 
Filter 


New “Chance OB9” glass for color 
temperature conversion filters is said 
to be of particular interest to physicists 
in photometric laboratories and similar 
institutions. Light from source under 
test is usually matched against light 
from a standard electric lamp of known 
characteristics. Such lamps operating 
at high color temperatures are likely to 
be unstable and it is inadvisable to use 
vacuum lamps above 2400°K. while a 
gas-filled lamp burns at maximum 
satisfactory limit at 2848°K. Un- 
der these conditions, useful life of 
such lamps is short. New glass enables 
lamps run at their normal rating to 
be used as high - color - temperature 
sources, For example a filter of Chance 








The use of fractional horsepowe1 motors 
with integral speed reducers in your in 
struments will enable you to obtain output 
speeds exactly as you want them. Power 
applicatica will be close to the driven 
unit without complicated and expensive 


gearing. For these reasons, many designers 





are now building machines with a numbe1 
of small motors instead of one large one 
Bodine Type NSY-RR motor with 
integral double, worm-gear speed 


Bodine motors are widely chosen for such reduction 


use because their record of over 40 yea 

ot successfu! application gives them a 
background of experience that is hard to beat 
You can rely on this experience To! the extra 
Safety of operation that will reflect favorably 
on your instrument. Ask tor Bodine technical 








aid in moto! selection. This service 1S offered 
to you without obligation. Bodine | lectri Co 


2244 W. Ohio St., Chicago 12, Il 
canis MOTORS 
HORSEPOWER 


PERMOPIVOTS .«: 





s 
: 
PERMOMETAL * 
"TM, REG. 
® LONG LIFE thru 
ri wear and vibration 
¢ Resistance 


- @ NON-ABRASIVE 
¢ NON-MAGNETIC 
® NON-CORROSIVE 





made, 






For an illustrated description of how PERMOPIVOTS are 
ask for the new PERMOPIVOT booklet ... Free on request. 
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3 POINT PROTECTION AGAINST 
FLAMMABLE GASES, VAPORS, 
VOLATILIZED SOLVENTS 













The time to detect and indicate presence of combustible | 
gases, vapors, volatilized solvents is before their danger 
point is reached—and that’s just what the NEW and 
IMPROVED DAVIS GAS ALARM SYSTEM does. It not 
only detects the presence of these hazards but sounds an 
audible alarm at the low concentration point and/or 
shuts down equipment —giving time to put the hazard 
under control before it reaches the explosive range. 

There are many new features in the improved system, 


including: 


lights. 


signais. 








new eight pc 
.. 


@ Complete system control from the control panel. 

@ Control panel can be locked to prevent tampering. 

@ External control buttons for sig- 
nals and settings. 

@ Visible lettering instead of pilot 


@ Visible and audible trouble 


Foracomplete description of these and other 
features and the ontire system, send for our 
Technical Bulletin 1l116F. 
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| 


8O Hatleck Street,Newark 4, N. 







DAVIS EMERGENCY EQUIPMENT CO., INC. 
a 


































WANTED 


ELECTROFLUX 
DISTRIBUTOR 


IN PHILADELPHIA, 
DELAWARE and 
WASHINGTON, D. C. 





SCOTT ELECTROFLUX COMPANY 


400 MAIN STREET 
WALTHAM 54, MASS. 


*The Electroflux thickness gauge, 
measures the thickness of metallic sur 
face from one side, regardless of the 
degree of internal corrosion, erosion, 
pitting or scale formation and regard 
less of the fluid or solid contents of 
the container. It is designed for the 
non-destructive inspection and testing 
{ metallic container, vessels and 
piping WHILE IN SERVICE. Detects 
and measures thickness to an accuracy 
within +3 of actual thickness. Re 


duces costly shut downs and accidents 








TROUBLED WITH 


FROZEN AIR 
LINES 


LAST WINTER? 
DEHYDRAIRE *Silica Gel Instru- 


ment Air Dryers insure complete 
operating efficiency of your air 
operated control instruments— 
regardless of the temperature 
surrounding your air lines — by 
keeping the air supply clean 
and dry and free from oil and 
water vapors. 10 Low Priced 
Models for 25 or less and up to 
500 instrument installations. 


*Davison Silica Gel. 


Address our Sales Engineering Department 
for full information about DEHYDRAIRE 
for your air instrument installation. Advise 
number of instruments installed, also pres- 
sure and temperature of compressed air 
supply. 








ehydraire 


cor ORATION 


\S 


14-13 118th St., College Point, N. Y. 
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OBY, 1.6 mm. thick, used 
tion with a lamp at 2250°K.., 
a source which matches th: 

1 Planckian radiator at 288 
nouncement gives tables of 
istics (too long to be reprint 
also a discussion of suitabilit 
particular filter in terms 
between Y coefficient of colo 
and-filter combination and } 

of the Planckian radiator ha 
same A coefficient. This diff 
the Ay of the filter. A Ay of 0 
observable by an experienced 
may give rise to a difference 
12°K. in estimation of color 
ture by two observers. Fo 
filter, difference between reci} 
color temperature of illumin: 
combination should be constar 
formance of an ideal filter ca 
fore be expressed in mireds c 
per millimeter thickness. “OB9 
fies these conditions closely a 
a conversion of 60 mired pp 
lables of characteristics show 
source color temperature in 
value of Ay decreases and filt 
proaches more closely to idea 
nouncement states that new gla 
pears to be about twice as g 


other commercially available glass 


The Ednal Co., Inc., 95 Madiso) 
Vew York City. 
Please ment 


1146 when 1 


Oscilloscope Camera 

New “Oscillo-Record Camera” 
to be the first camera especia 
signed for general-purpose use 
cording oscilloscope traces. It 





35-mm,. camera equipped for mount 


atop standard laboratory oscillos« 
It makes still or continuously-n 
film records; photographs hig] 
phenomena as well as very-low 
phenomena (too low for visual c 


uity) ; is suited for quantitative stud 


of oscilloscope traces, for record 


poses, and for tests using new mu!! 


beam tubes. By using sweep circuit 


‘scope in conjunction with vai 
speed drive, speed of trace 

graphed is limited only by ‘scope 
ing speed. By adjusting film 

camera records each successive 
across film without use of a shutt 
desired, moving film can be used : 
sweep, giving a continuous rec 
along film. Film rate is contin 
adjustable from 1” per minute to 
per minute (5 ft. per second). | 
sion is made for single exposures 
shutter with speeds of one sect 
1/400th second. Its frame size c: 











pdjt 
pos: 
exa! 
itu 
cillo 
100- 
sta! 
Wit 
fror 
00 

mag 
how 
Mot 


’ top 


and 


call, 


also 
atol 
they 
min 
pert 
recc 
Spe 
by | 
Dur 
use! 
chil 


SS 










i to to double 35-mm. size. It is 
ossible to have camera running, for 
example, at 60” per minute and shift 
jt immediately to 60” per second. “Os- 
t Bi ijlo-Record Camera” takes standard 
| 100-ft. rolls of 35-mm. film, or film in 
standard 400-ft. or 1,000-ft. magazines. 
Hwith 100-ft. rolls, camera operates 
from 20 seconds at maximum speed, to 
20 hours at minimum; with 1,000-ft. 
\a\ 0g the Minagazine, from 3% minutes to 200 
hours. A footage indicator is provided. 
Mounting: camera is easily set up on 
top of ’scope (out of way of controls) 
and mounting arrangement automati- 
cally insures correct focus. Provision is 
also made for tripod mounting. Oper- 
Pator may view readings of ’scope while 
they are being photographed. An illu- 
minated card, supplied with camera, 
"an there-Biyermits such data to become part of film 
: record: no danger of loss or mix-up. 
Specifications for camera were set up 

5 by such oscilloscope manufacturers as 
ple Dumont, RCA and Bell Labs, and by 
* users such as NBC and CBS.—Fair- 
‘child Camera and Instrument Corp., 


adjust: 








- 98-06 Van Wyck Blvd., Jamaica 1, N.Y. 
in : Please mention number 1147 when filling out card 
ria 
» Pe ee . — 

glass Portable Radioactivity Meter 


ison A New “Model 2610” portable beta- 
gamma count rate meter is intended 
ul for qualitative and semi-quantitative 
measurement of x, gamma, and beta 


radiation. Its small size (11” * 4” X 
ra 7 reight (914 lbs a RRC ‘ 
6") and weight (942 lbs.) make it con 
a” is sa venient for finding radon needles and 
cially de. in geological surveying for radioactive 
se | 
It 












nounting 
loscopes 
y-moving 
gh-spet 
OW -Spee 
1 cont 


e studle 


ores. It has three ranges: 0.2, 2, and 20 
milli-roentgens per hour full scale. In- 
strument range below cosmic ray back- 
/ ground and above health tolerance level. 
High sensitivity makes possible many 
applications to radiation measurement 
in diagnostic medical research. Count 
rate circuit uses two hearing-aid-type 
tubes and is completely battery-oper- 
ated. In addition to visual indication 
of amount of radiation present, ear- 
phones are provided for oral indica- 
tion. Battery life, based on an average 
'. @ operating period of four hours per day, 
utter. | is about 350 hours. Detachable chrome- 
d as t plated probe is mounted in a clip on 
ecording Hifront of instrument. An adiustable 
inuous shield can be set to prevent detection 
0: of beta particles, so that user can dis- 
tinguish between beta and other radia- 
ition.—Instrument Development Labs., 
5223-233 W. Erie St., Chicago 10, IIl. 


Please mention number 114 When filling out card 


ord | 










© RUGGED 


pane. INSTRUMENTS 


For utmost reliability—specify and depend 
upon Burlington Panel Instruments. They 
are designed, engineered and built to give 
satisfactory service even under most severe 
applications—and are fully guaranteed for 
one year against defects in material or 


workmanship. 


Write today for full details. 





BURLINGTON INSTRUMENT COMPANY 


228 FOURTH STREET BURLINGTON, IOWA 
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PYROMETER ade 


QUICK 
COUPLING 





EXTENSION 
N LEAD WIRES 


for 


and 











We recommend our Quick Coupling Con 
nectors of thermocouple materia for 
frequent breaking of thermocouple cir 
cuits and to maintain accurate pera 
ture reading. 
Built with the Engelhard frictionless gal- Our complete production facilities for 
vanometer eliminating bearings, pivots, : lati Gums j P os 
i i f n i r ° e nad extension 
etc. with its resultant friction and main- insuleting thermocouple a : 
tenance. A precision instrument strongly lead wires have been developed to fur 
built to stand rough service. Nine stand- nish suppliers as well as users with their 


ard scales. Also special scales available 


Write for descriptive Bulletin 400. 





850 Passaic Ave., East Newark, N. J. 








Be CONNECTORS 


Aircraft Applications 


Our many types of thermocouples 


particular lead wire requirements 





: 
portasie inpicator | | THERMOCOUPL FS | 


/ bt hehe H+ 1-4-4 nee 
} 
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Metallurgical, Chemical 


cover 


most temperature measuring applications 


Send for our complete catalog. 


Charles Engelhard, Inc. The 7MO ELECTRIC CO. 





fi. FAIR LAWN. N.J. 
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SPECIFICATIONS: 


Individually calibrated dial. 


OUTPUT SYSTEM: 1 to 100,000 microvolts 
with negligible carrier leakage. 


OUTPUT IMPEDANCE: Constant at 17 ohms. 


30 ke. and O to 300 ke. 


Audio fidelity is flat within two db from 
d.c. to 15,000 cycles. 


PROMPT DELIVERY 
MEASUREMENTS 


tele}, Baek, 





® 6” HIGH VISIBILITY DIAL 
@ 0-50 INCHES OF WATER UP 
TO 0-200 P.S.I. 
@ UNIVERSAL MOUNTING 
@ RUPTURE-PROOF BELLOWS UNIT 


Write for Bulletin 181-1 


BarTon 


INSTRUMENT COMPANY 


3500 UNION PACIFIC AVE. 
LOS ANGELES 23, CALIF. 


CARRIER FREQUENCY RANGE: 86 to 108 megacycles. 


MODULATION: 400 cycle internal audio oscillator. 
Deviation directly calibrated in two ranges: O to 


Can be modulated from external audio source. 


Distortion is less than 1% at 75 kc. deviation. 
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CORPORATION 


NEW JERSEY 


PYRO onicalsndntre 
SAVE TIME AND 
MONEY! 


By using PYRO, a self- 
contained, DIRECT 
READING, sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 

Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
ernallest stream; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
cial “FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of mol- 
ten Iron and steel 
when measured in the 
open. 

Stock ranges 1400° F. to ovo #. 

Bulletins on PYRO Optical, Radiation, Surface 

and Immersion Pyrometers on request 


THE PYROMETER INSTRUMENT 60. 
Plant & Lab 


103-107 LAFAYETTE ST., NEW YORK, W. Y. 
im Canada, Sales and Repair Laboratory: 
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FS MULTI-LAYE 
INTERFERENCE Fil Ms 


Dichroic & Achromatic Beam 





BLUE RAYS 








Chromatic Spectral Selection Efi 
certain portion of the spectrum is r« 
the remainder transmitted. 
Achromatic Spectral Selection Effe: 
incident light is split into two bear 
reflected, ome transmitted, each b¢ 
taining the spectral properties of tl 
inal incident beam. 


Transmission or reflection peaks as hig! 
85 to 90% but the spectral ban 
relatively broad. 


Submit your problems and ask fox 
tin MI-318 giving graphs of standard type; 
now available. 


FISH-SCHURMAN CORPORATION 
230 East 45th St., New York 17, N.Y 


MAINTAIN RPM AND 
PRODUCTION RATES IN YOUR PLANT 














i STATIONARY MODEL’ 
Dials 3”, 4”, 5%”, 8”, 10’ 
and 20” in diameter 

Dials to read RPM, FPM, YPM 
sheets per minute, gallons pe 
minute, books per minute, 0 
any other special operation 


WRITE FOR BULLETINS 
Nos. 795, 796, 797, 798 


PORTABLE MODELS 


Centrifugal or Chronometric 
type with 1, 3, or 5 ranges in 
one instrument, all speeds from | 
0-100,000 RPM. 
WRITE FOR BULLETINS 
Nos. 780, 760, 790, 750, 
755, 735 





SHOWS ALL TACHOMETERS ——— —_ 
STOP WATCHES 
IMPORTED SWISS 


Large assortment of Gollet on 
Minerva watches of highest quo 
ity and accuracy 1/5 second 
1/10 second, 1/100 second 
timers. Also decimals (minvit 


divided into 100 parts 
WRITE FOR BULLETIN No. 575 
HERMAN H. STICHT CO., INC. 


a , 
(achomeler Meadgua afters 
27 PARK PLACE NEW YORK 7,N, Y 
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Vol. 2 
—* Editorial 
Low DEMAND FOR INSTRUMENT MEN 
EXCEEDS SUPPLY 
During the Second Annual Conference 
am : @ and Exhibit in Chicago in September, 
res the annual meeting of the Society was 
held on Monday afternoon, September 
eect: the sth, and those present were privileged 
yo indeed to hear several fine reports, in- 
tags cluding the one by Cy Goldcamp, Chair- 
; man of the Employment Committee.* 
as hich « Whether he realized it or not, Mr. 
eats ae Goldeamp did a fine bit of editorializing 


in his report. Due to the heat, hubbub 
and other factors, many of those present 
(including the delegates whose duty it 
was to report the information back to 
their various Sections) may have missed 
the point summarized in the heading 
of this editorial, and we believe that it 
should be brought pointedly to the at- 
tention of every member of the I.S.A., 
to every reader of this publication, and 
to everyone else interested in instru- 
mentation from top management 
on down. 

Quoting freely from Cy Goldcamp’s 
} report, the interest in, and the need for, 
instrumentation in industry is growing 
rapidly, as may be attested by the large 
number of manufacturers represented 
at the recent Second Annual Instru- 
= ment Conference and Exhibit. The need 
'for more and more instrument men is 
‘growing with the increased interest in 

instrumentation, and even now, the de- 
4", 8", 10° mand for instrument men exceeds the 
ter supply as may be illustrated by the fol- 


for bulle- 


dard 





RATION 
17,N.Y. 





| MODEL 


|, FPM, YP, lowing extracts from recent letters re- 
gallons pe @ ceived by the Employment Committee 
+ minute, off from concerns in need of men: 

operation “We hope the announcement in your 
ULLETINS publication (the JOURNAL) will at- 
797, 798 tract some well qualified people who 








may be seeking employment opportuni- 
| ties with an outstanding and recognized 
H research laboratory experienced 
) instrument men are extremely hard to 
» locate.” 
_ Another one writes, “We are enlarg- 
ing our instrument department and 
badly need instrument mechanics.” 
Still another says, “This instrument 
| department represents a new develop- 
’ Ment in our plant, and a worthwhile 
opportunity for men with the proper 
qualifications if they may be obtained.” 
An instrument manufacturer says, 
“Tn reply to your communication, we 


TCHES 
SWISS 


























f Gallet and ‘ 4 . ° 

highest vo! well realize the scarcity of good instru- 
1/5 secon, fe. Ment salesmen as we have been trying 
100 secon ff 10r two months to fill our two openings.” 
mals (minut Bi *NOTE: To those who heard and appreciated 
arts) | this report when it was presented, it will be 
ETIN No. 515 apparent that we have quoted freely from 





: its facts, figures and expressions of opinion. 

This note, therefore, is an apology to Mr. 
Goldeamp and his committee for the very 
evident plagiarism, and at the same time an 
expression of appreciation to Cy for present- 
ing us with a copy of his report to be used 
| in any way we saw fit—RRP 
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This scarcity of available instrument 
men as indicated by the above extracts 
is further borne out by the following 
rather startling fact, also worked out 
from the records of the Employment 
Committee: 

The average number of applications 
received per open position announced in 
the JOURNAL during October and No- 
vember, 1946, was 8.03. The average 
number of applications received per 
open position announced during June 
and July, 1947, was 2.41. This repre- 
sents a decrease of 70% in men avail- 
able over a 7-month period. (This de- 
crease was not due to lack of open 
positions entirely, since the decrease in 
open positions announced in that period 
was only 12.5%.) 

This scarcity of instrument men is 
being accompanied by an increase in 
rate of pay for the instrument me- 
chanic. While our knowledge of the rate 
situation is not extensive and is de- 
pendent upon the rates offered by man- 
ufacturers having open positions (plus 
reports from committee members and 
answers to some direct letters), there 
has been sufficient data accumulated in 
the files of the Employment Committee 
to indicate that the average rate for 
the instrument mechanic has increased 
an even 25% from October, 1946, to 
September, 1947. 

In our opinion this definitely indi- 
cates a recognition on the part of in- 
dustry of the importance of the instru- 
ment mechanic. The salary rate for the 
instrument engineer has also advanced, 
but it is not possible to determine just 
how much percentagewise. However, the 
top salary on record for October, 1946, 
was $7500 per year as against the top 
salary for August, 1947, of $10,000. 

As a further illustration of the 
awakening of industry to the need for 
instrumentation and qualified instru- 
ment men, Mr. Goldcamp, in his report, 
quoted the following extracts from two 
letters recently received by his com- 
mittee: 

“In a recent issue of the JOURNAL 
of the I.S.A., your company announced 
an opening similar to our announcement 
of an opening in the same issue. We 
seem to be unable to attract qualified 
men for the rate we are now offering, 
and would appreciate hearing from you 
as to the rate you offer and any other 
inducements for employment which you 
feel free to supply us.” 

And this one—“Please be advised that 
the opening listed at X Company is open 
again. The two men hired last month 
(through the I.S.A.) left us to work 
for Y Company of this city with a sub- 
stantial increase!” 

Mr. Goldcamp’s closing remark was 
“It is our opinion that the day of the 
instrument man is here and it behooves 
all of us as a Society to do what we can 








| JOURNAL of the - 





Hetjaqbevetavelatwlores (1a /ae) mab ir(-saler-| 


Editor, R. R. PROCTOR, 2213 Ridge Ave., Evanston, II. 
1.8S.A. National Office, 1117 Wolfendale St., Pittsburgh 12, 


to further the efforts of the Employ- 
ment Committee in securing more satis 


factory instrument men for the em- 
ployer.” 
To which we would like to add our 


amen and the parting remark that the 
day of the instrument man is here, 
period, RRP 


Editor's Notes 
1. THE NEEDLE 
Chicago, New Jersey, Niagara Fron 
tier, Oak Ridge and Philadelphia for 
all-around good Section News Reports. 
For the benefit of Secretaries and/or 
Correspondents of some of the newe1 
Sections who have asked us how they 
should write up their news reports, we 
cite the above as typical examples. We 
would like such reports to be typewrit 
ten if possible, double-spaced, and in 
duplicate. Whether these conditions can 
be met or not, we would like to receive 
SOMETHING from each Section every 
month anyway—by the 15th of the 
month if possible, and not later than the 
20th at the very outside. 


R.R 
\. \. 


POINTS TO 


Procto) 


General News 
JET PROPULSION 


The following is a brief account of the 
talk presented before the Instrument Society 
of America at the Annual Banquet in Chi 
cago on September 10, 1947, by Dr John T 
Rettaliata, head of the Mechanical Eng 


neering Department at Illin 


Technology in Chicago 


Institute of 


After describing the development ind 
1dvances in jet propulsion since the idea 
originated some 2000 years ago, Dr. Retta 
liata forecast an early end for the high 
powered aviation piston engine, both for 
military and commercial use. In his addrs 
Dr. Rettaliata, predicted that the gas tur 
bine will be well entrenched within five 
years in the high speed large commercial 
transport fleld, and within ten year it 
supplanting of piston engines for this us¢ 


should be essentially complete 


Already the gas turbine-jet propulsion 
combination (turbo-jet) ha replaced the 
piston engine-propeller arrangement in the 
latest high speed subsonic military fighter 
planes, according to Dr. Rettaliata, and the 
most recent bombers are also employing 
engines of the turbo-jet type 

(The speed of sound at sea level is 760 
miles per hour; at 40,000 feet altitude it j 
660 miles per hour. A speed below that of 
sound is referred to as subsonic, and above 


as supersonic.) 


While its use will be restricted, the pr 
peller will not disappear with the piston 
engine, he said. Gas turbines driving pr 


pellers (turbo-prop units) through reduction 


gears are the best type of aircraft power 
plant for moderate subsonic speeds 
As flight speed is reduced, the propulsion 


efficiency of jet engines decreases 
propeller efficiency is maximum at moderate 
speeds and falls off at high speeds, Dr 
Retalliata explained For speeds up to about 
550 miles per hour, propellers in their pres 
ent state will probably predominant 
application. Even with further development 
however, they will be 


wherea 


have 


not used on super 

sonic planes. 
In supersonic speed ranges, three type 
of power plants for propulsion of aircraft 


are applicable 
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1. Turbo-ram-jet engines—where addi- 
tional fuel is burned in the tail pipe of a 
turbo-jet to increase the velocity of exhaust 
gas and hence increase thrust ; 

2. Ram-jet engines—composed of a sim- 
ple duct, the forward end of which consists 
of a diffuser to slow down the high velocity 
of incoming air and increase its pressure, 
with the air next passing through a heating 
chamber, and finally expanding through a 
rear-duct nozzle and being emitted at high 
velocity to produce a thrust; 

3. Rocket engines earrying their own 
self-contained fuel and oxygen and, conse- 


quently, independent of the earth’s atmos- 
phere. 
At supersonic speeds an airplane with a 


ram-jet engine would have the longest range, 
but it would have to be launched by some 
other means since the ram-jet is not self- 
starting. The next longest range could be 
obtained with a turbo-ram-jet engine, which 
has an additional advantage of producing 
a static thrust for take-off. The rocket en- 
gine will have the shortest range, but will 
give the greatest thrust per unit weight. 
This latter feature, Dr. Rettaliata explained, 
reason present attempts to break the 
sonic barrier are being made with planes 
employing rocket propulsion. 

In the personal plane field, 
predicted that the low-power 
with propeller can expect a long life. ‘“Not- 
withstanding some predictions to the con- 
trary,” he said, “the personal plane will not 
be jet-propelled. Nor does it appear likely 
that gas turbines driving propellers will be 


is the 


tr. Rettaliata 
piston engine 


used as power plants for personal planes 
in the forseeable future. The small sizes 
make fuel consumption prohibitive. 


“A compound engine, consisting of a pis- 
ton engine whose exhaust gas is supplied to 
a gas turbine and the power from both fur- 
nished to a propeller, has some attractive 
possibilities for the future. A power plant of 
this type will give the longest range at low 
flight speeds. 

“It might be thought, therefore, that such 
in arrangement would perpetuate the use 
of the high-power piston engine and prevent 
its replacement. But such is not 
the case,”’ he said. “Based on the develop- 
mental difficulties experienced with such en- 
gines, their commercial application appears 
to be of doubtful fruition. And the prophecy 
of the ultimate superseding of high-power 
piston engines by turbines is believed 
valid.” 


predicted 


£as 


Official News 
To ALL SECTION SECRETARIES 
To your already much-changed list of 
Section Secretaries, Delegates and Corre- 
spondents (published originally last Febru- 
ary), several more changes can be made: 
ARUBA: New Secretary —M. R. Holly, 
c/o Lago Oil & Transport Co., Ltd., Aruba, 
Netherlands West Indies; New Correspond- 
ent—LeRoy L. McGrew, same address. 
NEW JERSEY: New Secretary—Geo. R. 
Feeley, 22 Bailey Road, Maplewood, N. J. 
NIAGARA FRONTIER: Secretary—Rus- 
sell Miiham, 601 Walbridge Bldg., Buffalo, 
N. Y 
NORTHERN 
Delegate—C. P. Haynes, c 
Refinery, 935 177th Place, Hammond, Ind. 
OAK RIDGE: New Secretary—J. O. Alex- 
ander, 101 Hoyt Lane, Oak Ridge, Tenn. 
PHILADELPHIA: New Correspondent— 


Secretary and 
o Red River Oil 


INDIANA: 


Cc. B. Petty, c/o Energy Control Co., 3147 

No. Broad St., Philadelphia, Pa. 
PRESQUE ISLE: Secretary — Roger P. 

Marshall, 161 West Main St., North Easi, 


Pa. 

SARNIA: Secretary—R. K. Chamberlain, 
314 Maria St., Sarnia, Ontario, Canada. 

TULSA: Secretary—C. R. Horton, 510 So. 
Lansing St., Tulsa, Okla. 

TWIN CITIES: Delegate—R. Marchant, 
c/o Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. 

Next month we will publish a complete 
new listing, based on the results of a ques- 
tionnaire sent to all Sections recently. It 
will be as up-to-date as it is possible for 
us to make it, and will be kept correct by 
notices such as this (and under this head- 
ing) in subsequent issues. 


Page 1056—IJnstruments—Vol. 20 


NEW YORK SECTION TO SPONSOR 
JANUARY “REGIONAL” MEETING 


Conference to Feature Papers on 
Electrical Control Elements of 
Industrial Instrumentation 

The New York Section of the Instrument 
Society of America is arranging a two-day 
conference (to be considered a regional 
meeting of the I.S.A.) on January 30 and 
31, 1948. A full program has been planned 
on the general subject of the utilization of 
electrical methods in industrial instrumen- 
tation. The conference is to be held on Fri- 
day and Saturday, preceding the meetings 
of the American Society of Heating and 
Ventilating Engineers. 

The Friday sessions will be held in the 
Engineering Societies Building, New York 
City, and will be devoted to the application 
of electrical resistance devices with papers 
describing the properties and uses of cer- 
tain resistance units that are sensitive to 
temperature, others to the applied voltage 
across them, or to the current they pass. 
Humidity sensitive units and light sensitive 
resistors wiil be discussed, in each case with 
the practical applications being stressed. 

Other talks during the day will be devoted 
to resistance strain gages and their uses in 
showing stresses, pressures of various kinds, 
displacements, etc. Another subject is that 
of the utilization of electrical conductivity 
in the analysis and control of materials in 
process. 

The application of resistance 
been expanded of late to many new tasks, 
not only because of the wide variety of 
effects which can be called upon to 
tematically alter the value of special units, 
but also because the units can be tied into 
the system in so many ways. Controllers, 
relays, indicating and recording instruments, 





devices has 


sys- 


oscillographs, etc., are all operated directly 
from a resistance variation. The list of 
speakers, each an authority in some phase 


of this field, will be published later in these 
columns. 

The Saturday (January 31) sessions will 
be held at Columbia University, starting 
with a session devoted to descriptions and 
application notes relative to electrical re- 
corders of various types and makes. The 
afternoon session will be devoted to comput- 
ing instruments, both these relating to the 
solution of mathematical problems by elec- 





Another feature of the Saturda 
running simultaneously, is a short 
electrical instrument maintenancs 
the basic methods of repair. At 
sions, which are open to instrums 
cians, well known instrument 
will describe and demonstrate m, 
bles and discuss the rules for thei 
showing what can be made on th 
procedures needed. 


Section News 
ARUBA 

The fifteenth meeting of the A 
tion was called to order at 7:15 on 
7th, During the business meeting t} 
ing actions were taken: 

Motion passed to adopt the LS.A 
By-Laws and draft a set of regu] 
administer these By-Laws locally. 

Committee appointed to draft su 
lations. 

Nominating Committee conducted 
nual election. Officers elected for th: 
season (November ’47 to October 
President, J. L. Lopez; Secretary 


Holly; Treasurer, W. O. Weber. 
Annual Banquet scheduled for 
ber 15th at the Flamingo Room ji; 

jestad. 


members an 
presented ar 
one of thes 
from a forme 


Applications of two 
associate members 
proved. (Incidentally, 
cations was received 
ber of the Aruba Instrument Depa: 
Walt M. Sawyer, presently with | 
Wheeler Corp., Whiting, Indiana.) 
Recommended Practices Committ: 
port, based on information secured 
Chicago Conference, read by Stan C} 
chairman of the sub-committee on 
matic Control Circuit Pressure Tests 
Followed then the talk of the ey 
which was a very comprehensive re; 
the Chicago Conference and Exhil 
President Art MacNutt. Art, who wa 
tioning in the United States at the 
covered the Conference “Deles 
Large” for the Aruba Section. In 
ance at all business and committe: 
ings also was our alternate delegaté 
Faucett, who is still vacationing 
and environs at this writing 
At the close of President 


MacNutt 


the meeting was adjourned to the ref 


ment counter. 
For further details on this and 
meetings, reference may be mad 
Aruba “I.S.A. Bulletin” which each 

Secretary now receives. 
ow Ae 


LOPEZ, ( 


in ©! 
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trical networks and to the digital and other CHICAGO AND NORTHERN INDI] 
types of computers, with demonstrations and Well over 100 members and ;ruests 
a tour through the Watson Computing Lab- Chicago and Northern Indiana Secti 

oratories at Columbia. (Continued on Page 10638) 
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“Colorful occasion, eh? Did all the men wear flowers at the Convention???’’ 
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photometer such as that manufac- 

tured by the General Electric Com- 
pany is a very useful instrument for a 
number of tests of chemical concentra- 
tion measurements. As with any instru- 
ment manufactured for general use, spe- 
cial modifications are often useful to 
facilitate special measurements. Some of 
these modifications have heretofore been 
reported only in the patent literature, 
and it is the purpose of this paper to 
summarize some of these modifications 
that have been found particularly use- 
ful in chemical work. 
Chemical Analysis of Reactions on 
Fibers 

A certain class of dyes, known as 

chrome dyes, will dye wool from an 
acid dye-bath and produce a color, but 
the dye is much more durable, i.e. more 
resistant to light fading and more re- 


T inc automatic recording spectro- 


CHEMICAL ANALYSIS 
DIAMOND BLUE 38 
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Fig. 1. Chemical Analysis on Wool, Diamond 
Blue 3B (C.I. 180). A—Acid dyed ; B—Completely 
chrome dyed; C—Partially chrome dyed. 


sistant to removal by sea water and 
other solvents, if the dye is metallized. 
This metallization in the top chrome 
dyeing process consists of adding so- 
dium dichromate to the dyebath after 
the normal acid dyeing is complete and 
keeping near the boil for a half hour. It 
is poor practice to use too little dichro- 
mate as this produces insufficient chro- 
mation and consequent loss in durability 
and color variations in successive dye 
lots. Too much dichromate is a waste of 
material and may damage the wool by 
oxidation. It therefore is desirable to 
determine the correct amount of chrome, 
which can be done by measuring the ex- 
tent of the metallization reaction in the 
wool. 

Fig. 1 shows the spectrophotometric 
curves of three five-gram skeins of wool 
yarn, the first acid dyed, the second 
completely chrome dyed and the third 
incompletely chrome dyed. Placing a 
logarithmic scale at 630 mu it is found 
that when curve B of the completely 
chromed wool falls on the scale at 1.04, 
curve A of the acid dyed wool intersects 





*Presented at the Second Annual Confer- 
ence of the Instrument Society of America, 
Stevens Hotel, Chicago, Ill., Sept. 8-12, 1947. 
_ Note: Statements and opinions advanced 
in papers are to be understood as individual 
expressions of their authors and not those 
if the Society. 


Adaptation of the Automatic Spectrophotometer 
for Special Measurements’ 


By R. H. KIENLE and E. I. STEARNS 
(A contribution of the Research Department, Calco Chemical Division, American Cyanamid Company) 


R. H. Kienle received his B.S. in 
Chemistry from Worcester Poly- 
technic Institute in 1916, his M.S. 
from Union College in 1927 and his 
Ph.D. from Rutgers University in 
1938. He has served as chemist with 
General Electric (1916-17), Lieu- 
tenant, CWS (1917-1919), Research 
Chemist, Research Laboratory 
(1919-33), Research Chemist and 
Chief of the Physical Chemistry Di- 
vision of Caleo Chemical Company 
(1933-41), and Assistant Research 
Director, American Cyanamid Com- 
pany (1941 to date). 

E. I. Stearns received his B.S. in 
Chemical Engineering from Laf- 
ayette College in 1932, his M.S. 
from Rensselaer Polytechnic Insti- 
tute in 1933, and his Ph.D. from 
Rutgers University in 1945. He has 
worked with Calco Chemical Divi- 
sion of American Cyanamid Com- 
pany at Bound Brook, N. J., from 
1933 to present date, and is at pres- 
ent Assistant Director of Physics 
Research. 











Fig. 2. Rotating Holder for Measuring Skeins 
(During a measurement the removable part of the 
integrating sphere, shown held in the hand, is 
placed so as to complete the sphere, and a spring 
belt is placed on the large pulley for driving.) 


the scale at .04 and curve C of the in- 

completely chromed wool falls on the 

scale at .2. The percent chromation of 

the partially chromed wool is then 

.2—.04 16 

———— —or 16% 
1.04—.04 ] 

In order to arrive at the final answer, 
16% chromation, with an elapsed time 
of less than fifteen minutes for measure- 
ment and computation, advantage was 
taken of two modifications. One is a 
rotating holder! shown in Fig. 2. The 
need for this holder is illustrated by 
Fig. 3 which shows the curves of the 
incompletely chromed skein run at sev- 
eral spots when the rotating holder was 
not used. The precision in percent chro- 
mation calculated from one spot is ap- 
proximately 14—18%, expressed as 95% 
confidence limits. Since the effective 





area viewed by the spectrophotomete: 
when the rotating holder is used is about 
14 times as large as a single spot, the 
precision of the test with the rotating 
holder is 15.5—16.5%. It is true that 
equal precision could be obtained by 
measuring 14 spots and averaging the 
data, or by raveling and rewinding the 
yarn to make two or three samples, but 
these procedures are time-consuming 
The rotating holder used for these tests 
has a diamete? o* four inches and is run 
at a speed of 150 rpm. 

A second modification is a cam” of 
such a design that the instrument plots 
log (1-R) */R instead of R, where R 
reflectance. This permits the use of a 
logarithmic scale to calculate the per 
cent chromation nomographically. This 
could be done by calculation of the fol 
lowing equation where measured reflect 


ance values have substituted in the 
proper places: 
(1—0.300) = (1—0.565) 
0.300 0.565 
16‘ 
(1—0.097) = (1—0.565) 


0.097 0.565 
This special cam, and a reference log 
arithmic scale, simplify this calculation 
This cam is one in the cam 
shown in Fig. 4 and may be shifted into 
place in five seconds. 


assembly 


Chemical Identification 


In order to color various materials 


black it is often advantageous to use a 
mixture of different dyes in order to get 
the desired shade of black. 

these dyes are mixed as dry 


SKEIN LEVELNESS 


Sometimes 
powde rs, 





Fig 3. Levelness of Incompletely Chromed 
Wool. (The triple curve represents three measure 
ments on one skein of partially chromed Diamond 
Blue 3B, each measurement from a different spot 


The skein was stationary during measurement 
the rotating holder of Fig. 2 was not used.) 
and in such cases it is frequently a 


problem to identify the individual com 
ponents. When a little of this type mix 
ture powder is placed on a spatula and 
blown off so as to fall on the surface of 
water in a beaker, the individual parti 
cles will settle downward, leaving be 
hind streaks of practically pure dye so 
lution. Fig. 5 shows the spectrophoto 
metric curve of several of these dye 
specks of the same color. There are two 
curves shown. Curve A is the large 
range plot which covers 375 mu in 19 


ty | 
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Fig. 4. Cam Assembly 


is rotated to a position in which the cam follower rests on the 


common to all cams.) 


CHEMICAL IDENT 


FICATION 


METHYL VIOLET 8B 





”“* -——— ~ 7 — 
A 
' 
BOR \ 
\ 
=. \ ; 4 
& / 
} yy 7 
SSS SS —_ 
ax i 6 ee 


WAVELENGTH (™ MICRONS 

Fig. 5. Identification of Small Amounts of Mate- 
rial by Transmission. A—Standard plot, 375 mu 

19 cm., 94% transmittance 14.6 cm.; B— 
Magnified plot, 78 mu 19 cm., 40% transmit- 
tance 19.5 cm.; Ordinate and abscissa values 
apply to curve A only. (By comparison with Fig. 
6 this unknown material was identified as Methyl 
Violet B (C.I. 680).) 


centimeters and a transmission range of 
94% in approximately 16 centimeters. 
Curve B is a magnified plot which shows 
1/5 of the transmission range and 1/5 
of the wavelength range on the same 
size plotting paper (8'%” X11” cm.) 
From the large range plot the curve 
shape index® is found to be 1-50-70-40. 

A curve compendium index of all pre- 
viously measured dyes in this solvent 
shows only three that might be consid- 
ered—methyl, crystal and ethyl violets. 
The absorption maximum positions of 
these dyes are so close together (2 mm. 
on the regular plot) that it is best to 
use the magnified plot for final identi- 


Fig. 8. Optical Stop. (Used to reduce the cross- 
sectional area of the light beam at the micro-trans- 
mission cell. This operates by varying the height of 
the slic as the V-shaped stop is moved laterally.) 
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(The cam is laterally movable when the shaft 


Fig. 
gives a curve 
identification. ) 


‘shoulder with a 


STANDARL URVES 


WAVELENGTH ( MIL LIMICRONS 
Fig. 6. Standard Curves of Likely Dyes, Magni- 
fied Plot. A—Methyl Violet B (C.I. 680); B— 
Crystal Violet (C.I. 681); C—Ethyl Violet (C.1. 
682). 


> 


fication. The magnified plots for these 
three possible dyes are shown in Fig. 6. 
The agreement of the curve shapes in- 
dicates that the unknown dye is methy] 
violet. 

In order to arrive at this identifica- 
tion in a matter of fifteen minutes, ad- 
vantage was taken of six modifications. 
A micro-transmission cell as shown in 
Fig. 7 was used. This cell has a mini- 
mum cross-sectional area of 0.25 sq. em., 
























Fig. 9. Wavelength Calibration Retardation 
Plate. (Upper opening is finger hole, middle open- 
ing is hole for light to pass through in ordinary 
measurements, bottom opening contains quartz re- 
tardation plate which is easily pulled up into 
proper position in the light beam for wavelength 
calibration.) 


Micro-transmission Cell. 






(0.0000006 grams of Methyl \ 


transmittancy of 40% at 590 mu, adequ 





and holds a total of 0.125 ec. Th 
mum weight of methyl violet r 
for an identification is 0.0000006 
or 0.6 microgram. It is placed i 

strument immediately adjacent 

decentered lenses. 

The light beam is too large 1 
through the sample and theref 
optical stop is placed at the exit 
shown in Fig. 8. Optical stops ar 
available for reflectance measuri 
and are advantageously placed 
instrument near the face of the 
monochromating prism. 

A third modification in this series 
a cam?# of such a design that the inst 
ment plots log log 1/T instead of 7 
where T transmittance. This car 
gives curve shapes independent of « 
centration within the limits of Bee 
Law, permits chemicals to be assign 
curve shape index numbers, and ther 
fore permits identifications to be mad 
rapidly from a large number of star 
ard curves.? This cam is included in th 
cam assembly shown in Fig. 4 and ma 
be shifted into place in five 
This cam is also available over a limit: 
range of transmittances to give a fiv 
fold vertical magnification. 

A fourth modification is a wavelengt! 
drive®: ® shown in Fig. 24, which pe 
mits the instrument to select various 
ranges and magnify them. Curves of th 
three possible violet dyes shown in Fig 
6 are obtained with a magnified rang 

A fifth modification is a readily pos 
tioned wavelength calibration “filter’’ 
shown in Fig. 9. A small segment of this 
must be run as an internal standard t 
get the wavelength accuracy needed fo! 


seconds 





Fig. 10. Wavelength Drive Clutch. (The 
length motor, which drives the belt, turns a 
which is fastened to the cam shaft by a ¢ 
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ROSE ANDO INVERT SUGAR 












10 e “ ox 0X ”e00 
Fig. 11. Rotatary Dispersion Curves. A—Sucrose, 
11 grams/liter in 10 cm. cell; B—Invert sugar 
formed by hydrolysis of the sucrose of curve A. 
(Points are data from the International Critical 


Tables.) 


this identification. Without the internal 
standard, paper positioning and paper 
shrinkage errors may throw off the ac- 
icuracy unless excessive time is taken to 
‘obtain the plots, 

A sixth modification is a wavelength 


Viole: 8 [ecluteh, shown in Fig. 10, which permits 
_ the abscissa to be turned quickly to the 
' wavelength region of interest in order 
The 1 to run partial curves. 
*. Determination of Reaction Rate of a 
in t | Chemical Reaction 
nt t As an example of the determination 
of the order of a reaction and its veloc- 
e to pas ff ity constant, the following reaction may 
‘efore an IE be considered: 
cit s It C;2H22011 HO — 
are Cg H120¢6 Cg Hi 20¢ 
“y ments The initial sugar, sucrose, is dextro- 
‘ rotatary and the final invert sugar, a 
alias mixture of dextrose and levuluse, is 
; levo-rotatary. This is shown by the ro- 
saat tatary dispersion curves of Fig. 11. 
© instu This rotatary dispersion curve was ob- 
ad f 1 tained with the aid of two modifica- 
his Cal @ tions. One is a special solution cell 
of cor shown in Fig. 12 which fits between 
f Beer Bh the photometering rochon and the wol- 
assignes B laston. It is 10 centimeters long and 
id there Pholds 45 ec, which means that 45/a 
ys ene grams of optically active material must 
Stand 


be put in solution to get a rotation of 
1 degree. (a is the specific rotation.) 
The second is a cam§ 


ad in the 
and ma 
seconds 
1 limite 
e a five 


modification is 
which plots logarithm of optical rota- 
tion and is one of those in the cam 
assembly of Fig. 4. Since the log func- 
tion cannot be plotted through zero. the 
cam is made linear from +0.15° to 
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metering rochon and the wollaston.) 






Fig. 12. Optical Rotation Cell. (This cell is placed between the photo- 










0.15°, any such convenient small in- 
the ordinate between the horizontal 
dotted lines is on a linear basis, dif 
ferent from the remainder of the ordi- 
nate. 

The inversion may be followed with 
the spectrophotometer. A suitable 
wavelength is chosen by examination of 
the data of Fig. 11. The spectrophoto- 
meter is adjusted to this wavelength 
and the recording drum turned round 
and round with time. Fig. 13 shows 
three curves A, B and C, obtained with 
three successive rotations of the record 
ing drum. Thus, they are actually all 
the same curve, B being a continuation 
of A, while C is a continuation of B, 
but when the paper is taken off the 
evlindrical recording drum the plot ap- 
pears as three curves. 

REACTION RATE 
SUCROSE INVERSION 


. 


a 
s F - 1 
z 
= ost 
a a 
z } 2 
o ° 
T we 

Fig. 13. Change in Optical Rotation 

with Time. A—Initial drum rotation; 


B—Second drum rotation; C—Final drum 
rotation. (All data taken at 450 mu for 
sucrose at 75°C. in the presence of acid. 
Total elapsed time 24 minutes. Data 
above dotted line plotted on linear basis.) 


Interpretation of the data of Fig. 13 
requires an initial observation of the 
curve in the logarithmic section (below 
the dotted line) to determine if it is a 
straight line. (The initial horizontal 
segment may be disregarded since it 
was obtained before the hydrolysis cat- 
alyst (acid) was added.) It is a 
straight line and is a plot of something 
proportional to logarithm of concentra- 
tion versus time; the reaction is there- 
fore a first order one. 

After it is decided that the reaction 
is of the first order, the velocity con- 
stant may be determined by placing the 
plot (Fig. 13 on transparent paper) on 
the nomograph of Fig. 14. When this is 
done, the slope of the curve of Fig. 13, 
read from the nomograph of Fig. 14, 





is divided by the time required to plot 
a standard interval, and this quotient 
is the velocity constant in reciprocal 
time units. For the data of Fig. 13 the 
velocity constant was found to be 


0.21/1 0.21 reciprocal minutes. It 
convenient to have different speeds of 
time drive for reactions of different 
rates. 


In order to do this, advantage was 
taken of an additional modification 


The reeorder drum has been altered so 


that it may be turned with time, leay 
ing the wavelength constant. This 
mechanism is shown in Fig. 15. It has 


a choice of gears so that the drum car 
be turned one revolution in any 
six time intervals from 20 seconds 
(fastest) to 73 minutes (slowest). 


Determination of Refractive Index 
1) sorption Coe f ficie nt otf a? In I, 


one oO 


Although printing ink films are not 
homogeneous, some comparisons of re 


REACTION RATE NOMOGRAPH 


64 309 06 Oa? € 





Velocity ¢ Nomograph 


Fig. 14 


onstant 


fractive index and absorption coeffi 
cients of the layer of ink immediately 
adjacent to a glass surface are of in 
terest in connection with such visual! 
effects as bronzing. A printing ink con 
sisting of 1 part pigment and 1 part 
00 lithographic varnish is put on twe 
glass prisms, one a right-angle prism 
shown in Fig. 16 and the other a Dove 
prism shown in Fig. 17. Both prisms 
are arranged to pass undeviated light 
passing along the paths shown in Fig. 
18. When the prisms are placed in the 
transmission chamber of the instru 
ment, oriented by the positioning blocks 


Fig. 15. Time Drive. (The gear assembly box may be pushed back, com- 


pressing the spring, then rotated so that any one of six half-couplings may 


engage the recorder drum drive 


A single pin may be inserted in one end 


of the recorder drum shaft for time recording, or in the other end for 


wavelength recording.) 
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Fig. 16. Right Angle Prisms. (Ink is 
placed on the hypotenuse of one prism 
and the specular reflectance at 45° inci- 
dence from the glass-ink interface is there- 
by measured.) 


shown in Figs. 16 and 17, the light is 
photometered after reflection at angles 
ff 45° and 72.5°. These reflectance 
curves are shown in Fig. 19. At 450 
mu the reflectances at 45° and 72.5° 
are 0.2% and 18.0% respectively. 


PATHS LIGH 


Fig. 18. Paths of Light in Right Angle Prism 


(top) and in Dove Prism (bottom). 


According to the Fresnel law of re- 
flectance, any combination of refractive 
index values and absorption coefficients 
falling on curve A of Fig. 20 will give 
0.2% reflectance at 45° incidence. Also, 
any combination on curve B will give 
18.0% reflectance at 72.5° incidence. 
But only one combination will fit both 
cases. This is represented by the point 


Fig. 24. Recording Drum Drive. (This permits a selection of spectral 


range plotted and a magnification of 5 to 1.) 
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Fig. 17. Dove Prisms. (Ink is placed on 
the long face of one prism and the spec- 
ular reflectance at 72.5° incidence from 
the glass-ink interface is thereby meas- 
ured.) 


where the curves of Fig. 20 intersect. 
Therefore the refractive index and ab- 
sorption coefficient may be calculated 
at each wavelength in this way. The 
resulting curves are shown in Fig. 21. 
In order to determine these values 
advantage was taken of two modifica- 
tions. One is the non-deviating oblique 
incidence reflectance holders shown in 
Figs. 16 and 17. Another modification 
is a retardation plate flicker system® 
which rotates a retardation plate at 
900 rpm between the wollaston and a 
fixed rochon as shown in Fig. 22. The 
stationary retardation plate shown in 
Fig. 22 was removed to give the data 
of Fig. 19. This is necessary in order 
to get a fixed state of polarization to 
simplify calculation of reflection in ac- 
cordance with the Fresnel theory. 


GLASS -INK INTERFACE REFLECTANCE 
ALKALI BLUE INK 





A ae eee 
00 300 00 roo 
WAVELENGTH (mn iimrcrons) 


Fig. 19. Reflectance from Glass-Ink Interface. 
(Alkali Blue, C.I. 704, plus lithographic varnish, 
1:1. Electric vector of light perdendicular to plane 
of incidence.) A—45° incidence; B—72.5° inci- 
dence. 


ISO-REFLECTANCE LIN 


6c= 





REFRACTIVE INDEX OF GLASS 


ABSORPTION COEFFICIENT 
REFRACTIVE INDEX OF GLASS 





Fig. 20. Iso-Reflectance Lines for Glass Inte 
face. (Electric vector perpendicular to 
incidence.) A»-—45° incidence, 0.2% reé tance 
B—72.5° incidence, 18.0% reflectance 


Fig. 21. Optical Constants of Ink Adjac 
Glass Surface. A—Refractive Index; B 


tion Coefficient, value K in equation T 
where T transmittance; e base of 
logarithms; m7 = 3.1416; K absorption 
cient; d = thickness of the material (cm.) 
wavelength in air of light (cm.). 


Chemical Analysis by Transmittanc: 
As an example of chemical analys 
by transmittance, consider the pro! 
of determining the percentage of a 
hol in rye whiskey. A five centimet 
solution cell is filled with the whis 


RETARDATION PLATE FLICKERIN 


We WOLLASTON PRISM 

P « ROTATING RETARDATION PLATE 
R « ROCHON PRISM 

S « STATIOWARY RETARDATION PLATE 


Fig. 22. Diagrammatic Sketch of Retarda 
Plate Flickering System. 


Fig. 25. Transmission Chamber. (Shown here is the sliding c 
adjustable shelf, and the filter holder for absorbing calibration filt 
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Fig. 26. Epicyclic Gear Reduction Drive. (This performs a 40-1 reduc- Fig 27. Sample Holder to Measure ‘Body Color’’ of Pastes and Reje« 
jon in angular rotation and transmits the motion of the balance motor Surface Reflectance 
» the recording pen without backlash. Also shown are the exit slit and 
» ordinate-cam assembly housing.) 
Hi .d the transmittance curve run over Incidentally, for more precision in the ink is placed on thi c nvex sid 
; [he range including 1000 mu. Standard chemical analyses, a cam is used which Surface light is reflected out of the 
: [prves should be run of pure alcohol magnifies the normal log log 1/T plot sphere through the sam window by 
: nd water in the same cell. Fig. 23 pre- five times, the plotting speed is slowed which the light enters, as shown dia 
: ents these three curves. A logarithmic down (the belt shown in Fig. 10 is grammatically in Fig. 28. | 
, ale is placed on the plot at 960 mu driven with a_ thyratron-controlled [wo pins on the metal part of the 
o id is found to read 44, 104 and 144 motor), and advantage is taken of a_ holder fit into two holes « the back 
spectively for water, whiskey and al- drive!® from the balancing motor to of the spectrophotomete: to facilitate 
Adjace CHEMICAL ANALYSIS the pen with no backlash, shown in _ positioning. This samp! per 
z ma RYE WHISKEY Fig. 4 and 26, mits measurements of Inks \ norma 
of f — - — Determination of Crystal Structure PATH f 
1100 The pigment chrome yellow is lead 
—? = ss chromate, chemically speaking, and 
a \.. can exist in two crystalline modifica- 
vittancs 3 n> tions, monoclinic and orthorhombic. 
analvs : Pe <-> These crystalline forms differ in vis- 
: probl i | ‘t ‘\ ‘ 1al appearance, the orthorhombic hav- - ‘s 
. of al \ -" AN ing a shorter dominant wavelength. > : 
ntimet \ 7 ) Commercial samples of the “green” - 
whisk Y shade type tend to turn “redder” with 
age, a phenomenon attributed to the 
. i a a a unstable orthorhombic form’s changing 
to the stable monoclinic form. Meas Fig. 28. Schematic Diagram of Light Striking 
‘ WAVELENGTH (mL LIMCRONS urements of “color stability” are a  Paste-Sample Holder. (Upper light path indicates 
Fig. 23. en oF Whiskey a ing ag poor measure of the relative proportion of a ee he path ind: 
Gecter cell) AL-Water; BeEthanol; C—Rye these two crystal forms in a sample. 
RIN Whiskey. Samples of chrome yellow are mixed illumination and integrated viewing, 
qohol. The percentage alcohol is then oe varnish nals ratio of and still papocss the spec “as Pg 
lealated as: :1 by mulling to make an ink which nent. (For measurement of fl. am 
- 144 — 104 1S placed on a sample holder shown in ples with elimination } ( ! re 
—_—_—_—_—_— 40% or 80 proof ‘Fig. 27. This sample holder is a piece flection, a black mask! ymmetrical 
144 — 44 of glass with curved surfaces mounted about the entrance window, is inserted 
In carrying out this analysis, advan- in a metal sheet. The glass faces are in the sphere, as shown in Fig. 29, thu 
——" faze is taken of five modifications. One parallel and have a radius of curva- maintaining normal incidence, diffuse 
ms an extended range. By means of the ture of 25.4 centimeters. The sample reflecting conditions.) 
rum drive shown in Fig. 24, any range holder is mounted with the concave The spectrophotometric curv of 





f 100 c.r.u. or any range of 20 c.r.u. 
rom 180 to 370 c.r.u. may be made to 
lot the 19 centimeters on the plotting 
aner. The scale is made uniform so 
at several segments may be combined 
nd give a uniform abscissa scale. In 
his particular case the range shown is 
ne which includes the absorption maxi- 
mum of interest. 
Another modification is the use of a 
am* for plotting the ordinate as log 
og 1/T. This was previously discussed 
n connection with chemical identifica- 
ion. It is useful here in order to com- 
pute the amount of one component in 
h two-component mixture quickly. 
A third modification is a sliding 
over on the transmission chamber 
shown in Fig. 25. This is convenient 
bnd time-saving. 

The fourth and fifth modifications 
n this series are the cam shifter (Fig. 
4) and the abscissa clutch (Fig. 10) 
reviously described. 






















side facing the integrating sphere and 


Fig. 29. Black Mask 
to Absorb Specular 
Light. (Portion of in- 
tegrating sphere is re- 
moved to show inte- 
rior. Part of photocell 
is also visible.) 


monoclinic, orthorhombic, and a 50-50 
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Fig Horizontal Reflectance Sample Holder 





mix lead chromate are shown in Fig. 
With the aid of these reference 
curves, samples of commercial chrome 


2 
dU, 


yellow pigments may be analyzed for 
crystallographic properties. 
CRYSTAL STRUCTURE ANALYSIS 
LEAD CHROMATE 
60, . 
@ 
2 
i 48 500 S20 
Fig. 30. Analysis for Crystal Structure. (Inks of 


chrome yellow measured in sample holder shown 
in Fig. 27.) A—Orthorhombic chrome yellow ; B— 
Monoclinic chrome yellow; C—Mixture of 50/50 
orthorhombic and monoclinic chrome yellows ; D— 
Calibration filter. 

Advantage is taken of three modifi- 
cations in this analysis. One is the spe- 
cial sample holder described above and 
in Fig. 27; another is the cam? which 
plots log (1—R)?/R, which permits 
slight vertical shifting of the curves 
for comparison of curve shape. The 
third is the abscissa magnifying cam®5:® 
which permits smaller changes in com- 
position to be analyzed. 

Colorimetry 

Betanaphthol may be a flaky product 
containing some powder, and its qual- 
ity is sometimes judged visually by 
opening a drum of it and looking at the 
exposed top surface in the drum. High 
quality correlates with whiteness. 

The whiteness cannot be measured 
by viewing a vertical surface, which 
could be obtained by filling a glass cell 
and looking at its side, because in this 
method of viewing the powder portions 
are more evident and the flakes are 
not arranged predominantly perpen- 
dicular to the incident light as in the 
practical case of interest. Consequently 
the material is viewed with a special 
sample hdlder shown in Fig. 31. (This 
sample holder was useful in wartime 
testing of the reflectance of drift in- 
dictaters. For these tests various ma- 
terials were floated or suspended in 
water and measured with vertical il- 
lumination. } 





(Prisms out of place.) Fig. 


WAVELENGTH (Mi, LIMICRONS 
Fig. 32. Original Data (Traced) of Betanaph- 
thol Measurement. A—Magnesium carbonate; B— 
Standard paper, low reflectance; C—Standard 
paper, high reflectance; D—Good quality beta- 
naphthol ; E—Poor quality betanaphthol. 


Fig. 32 shows both good and poor 
quality betanaphthol flakes as meas- 


ured. Special calibration standards, 
CORRECTION PLOT 
= - - 
z 
: 
e al 


20 r r 20 
APPARENT REFLECTANCE 

Fig. 33. Correction Plot for Horizontal Reflect- 
ance Data. (This curve has been found empirically 
to be independent of wavelength.) 


such as magnesium carborate and 
white blotting paper, must be used 
since the sample holder does not ex- 
actly reproduce normal integrated view- 
ing conditions. 

A calibration chart such as that of 
Fig. 33 must be used to put the data 
cn an absolute basis such as that in 
Fig. 34, but absolute data may not be 
necessary in plant control problems. 

Advantage is taken of two modifica- 
tions here, one of which is the horizon- 
tal sample holder pictured in Fig. 31. 
The other is a retardation plate!* 
placed in the optical system between 
the last polarizing element and the 
sample. This plate eliminates any ill 
effects due to the partial polarization 
of light reflected from a mirror at an 


31b. Horizontal Reflectance Sample Holder. 
measuring reflectance from a tray filled with betanaphthol flakes 


(Prisms j 





angle. It is the stationary ret 

























































plate of Fig. 22. “a! 
HORIZONTAL REFLECTANCE inclu 
BETA NAPHTHOL BOI 
YO _ ———$—$ ment 
Dr 
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° A } ing 1 
4 eo} » f th 
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Fig. 34. Reflectance of Betanaphthol Flake: 
Good quality betanaphthol; B—Poor qu 
naphthol. 


Summary 
Twenty-three modifications of 
automatic recording spectrophotomet 





have been described. These are (1 
rotating skein holder, (2) a can 
plot the function log [(1—R)/2I 





where R= reflectance, (3) a magnif 
wavelength plot, (4) a magnified fu 
tion of transmission plot, (5) a 


transmission sample holder, (6) af Th 
optical stop in the monochromatojmpet 
(7) a cam to plot log log 1/T wh aa 
je transmission, (8) a calibrat hous 


filter positioning device, (9) a 
length clutch, (10) an optical rotat 
sample holder, (11) a cam to plot log 
where a angle of optical rotat 
(12) a cam assembly permitting qu 
selection of cams, (13) a records 
time device, (14) oblique incidence sar 
ple holders, (15) retardation-plate fi 
ering in the photometer, (16) 
tended wave length range, (17) as 
ing cover for the transmission chamb 
(18) variable plotting speeds, (19 
pen drive free from backlash, (20) 
sample holder rejecting the specul 
component, (2)) a horizontal sam| 
holder, (22) retardation plate polar 
tion-mixing of the photometering lig! 
and (23) a black mask for absor! 
specular reflectance of flat samples 
Seven illustrative exampl 
been discussed where these n 
tions are helpful in problems 
chemical analysis of reactions < 
(2) chemical identification in s 
3) determination of reactio1 
(4) determination of refractiv 
and absorption coefficient of ir 
chemical analysis by  transmiss 
(6) measurement of crystal st 
and (7) the colorimetry of chemica's 
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L. Buc and E. I. Stearns, Jnl. Opti- Gulf Research & Development Company in ern New York Section member tr meet 
c. Am, 35, 465-70 (1945). Pittsburgh. Mr. Paul Exline and Mr. Harry ing is also the nominating meeting for new 
sw. A. Shurcliff, Canadian Patent 432,515 Bowman did an excellent job of conducting officers for the coming season 
9515 (1946). the tour through the laboratories. The trip W. J. CLAFFIE, ¢ 

W. Pineo, U. S. Patent 2,126,419 Was very interesting and all concerned had 
' a very enjoyable day 
100, W. Pineo, U. S. Patent 2,358,097 This section is sponsoring a course in 





NEW JERSEY 


! elementary physics as related to instrumen- The New Jersey Section held its first 
uw. A. Shurcliff, U. s Patent 2.347.- tation. For quite som time, the members meeting of the new winter eries: it the 
, Essex House, Newark, on October 7tl rhe 


67 (1944). have expressed a desire for such a course 





128, I. Stearns and G. L. Buc. Cana- 4nd it will become available during the turnout was good. The multitude of fan ‘liar 
fian Patent 434,161 (1946). month of October faces seen, plus several new ones, indicat 
a Our program for the October meeting is ©4 that the general interest in the subject 
° not complete at this time of Instrumentation continue to thrive in 
lewe 
Section News G. WILLIAM HARRISON, Corr New Jersey 


Our speaker for the evening was Char 


(Continued from Page 1056 ; 
f ge 1006) E. Cunningham of the Selas Corporation 





S$ if ace Btended the October 6th meeting at Phil DETROIT of America, manufacturers of furnace ssa 
ikes ssmidt’s in Roby, Indiana to hear Dr. Don- The September 16th meeting of the De- eombustion equipment designed for ex 
ald J. Bergman, Chief Engineer of Uni- troit Section featured Mr. W. F. Swann of tremely high heat releass slues 
retardat pversal Oil Products ‘Company, present “A Eastman Kodak Company on “The Role of The speaker chose for hi ubject In 

New Technique in Oil Refinery Instrumen- Photography in Industry,” and Mr. R. R strumentation of High Heat Release Fur 
tation—the Fluid Cat Cracker.” His talk Proctor of the Pure Oil Company tesearch naces.” A rather unique ituation developed 
included a description of the process and 2nd Development Laboratories who dis 3 the speaker mons i the Ae en of the 
some very interesting data on the instru- cussed ‘‘An Electronic Spark Advance Indi- equipment, It was soon apparent to most 
; mentation of a typical unit. cator.” The month’s demonstration featured =a his audience that this covered 
Dr. Bergman first explained the differ- equipment of The Scientific Instrument utilizing gaseous fuel whicl inso 
ence between thermal and catalytic crack- Company of Detroit. ’ centration oF heat and : Sivan fu 
jng units, and described the characteristics Mr. Swann’s talk outlined the many and concerned Ww 1s “COI iparable t induction 
pf the catalyst, then, with the aid of slides varied applications of photography in indus- heating produce 1 by alternating current 
and a small air-operated glass model of a trial organizations, ranging from the mi Our speaker challenged } wdtance tO 
icat-cracker, he demonstrated the action of crofilming of drawings and records to the suggest methods for instrumentizing” his 
the reactor and regenerator, and showed the photographic layouts used in building large process to reduce the time lag between the 
flow of catalyst through the unit. Stating bombers. One particular use of the camera temperature measuring mean ae thn tral 
that the instrumentation of such a unit cost mentioned was in measuring the amount of control element so that the overall responst 
approximately 9% per cent of the capital pulpwood carried on flat cars by photo of the control vstem would be reduced t 
| investment (exclusive of piping and instal- graphing the ends of the standard length fractions of a second, A very lively discu 
jation) he then discussed the various types logs. His lecture was illustrated by slides sion of this point came from the floor, wit! 
of instruments required to maintain the and was followed by a short film demon the net result that most everyone realized 
catalyst level, pressure balance and heat strating the uses of Eastman’s high speed that the millenium has not yet been reached 
1 Flakes 4gealance of the system. : 16-mm. movie camera which gives magnifi in the ‘design of control systen 
quality | _ The talk was well received and evoked cations of time as high as 200 to 1 Plans are progressing to exhibit, at each 
dozens of questions during the discussion Mr. Proctor’s discussion of the electronic of out +a ptm i oieial’  waeehins 
period which followed. road test panel (spark advance indicator some of the newer equipment designs in 
The November 3rd meeting of the Chi- and tachometer) used in the borderline jnstruments currently bein offered to the 
‘ igo Secti a was announced as a talk on method of rating automotive fuels, featured trade. It i inticipated that tl will pro 
is f | Radiosondes by Vv. D. Hauck, Chief En- slides showing the basic circuit develop duce additional interest from the member 
psineer of the Friez Instrument Division of ments and the elementary principles of ship H. M. McCartuy, Ce 
yhotomet E 3endix Aviation Corp. The December 8th operation of the instrument. He also ex 
are (1) qygneeting will feature Chicago’s own J. B. plained the means developed to overcome ; 
en | a eae of Republic Flowmeters Co., who the difficulties found in earlier models. His - NEW YORK : . 
109 the present a revised version of his well- description of the electronic principles in The fifty-first meeting of the Yew j 
L—R) /2h]known “Non-Mathematical Discussion of volved in the functioning of the instrument Section was held at the West Side Y. M 
magnif low Metering.” was exceptionally clear and understandable, C. A. on Wednesday, September 24th, 194 
ified f SYLVA MAE DUSHKES, Corr. A working model of the instrument, as well \bout 35 member and guests were pré ent 
- ‘ — - as the device used for calibrating and section President H I, Hi rn nbrat 
) a mic CINCINNATI checking it, was shown after the meeting opened the meeting at 8 o'clock. Addition 
*hromatogmpection is scheduled for the 24th at 8 P.M. “— lisplay ; ; I 'S a By-Laws eliminating the initi 
owe 3 p ry ‘ : . : f 7 om ie display of control and measurement the ection >y aw elim i 
S/T wh in the Engineering Society 3uilding. The stad oe Sewided ' ye : tion fee after October was announced and 
y Speaker is Mr. Roy J. Teetsell of Westinc. ‘ juipment provide: yy the Scientific In ion aft —_— 
ealibrat house El ? ox . sting strument Company consisted of very attrac scheduled for a vote: at the ictober mee 
phouse Electric and Manufacturing Com- ans “ess . i “too + : : he a a Gatch, Bets 
e war any. w - seta cn - tive display panels showing working models ing. Professor Ka n and Ral; tcl 
) a wa pany, _ will speak on “Electrical Meas- of their products then gave hort report n t econd 
il rotat pa searaments. . Pp In a short business meeting prior to the Annual Instrument Conference held ir 
plot log a R. F. ROMELL, Corr. technical session, President Raviolo an- Chicago 
| rotat . 2 eRe nounced the appointment of J. W. Head as Mr. Noel C. Jamison, of Philly Labora 
J Nall CLEVELAND Secretary of the Detroit Section, replacing tories, Inc., was then introduced b Pre 
ting quici The first meeting of the 1947-48 season Secretary-elect R. W. Gardner who resigned dent Hildenbrand. Mr. Jamison presented 4 
rder-dru held on September 24th featured a most for personal reasons. H, H. Barnum, Na talk on “The Measurement of Radiant Heat 
le} .e san interesting and informative talk by Mr. C. tional Vice-President, presented a short re- by Means of Bolomete1 Variou type 
a H. Barnard of Bailey Meter Company, who port on the Chicago Conference and Ex- and their ranges and sensitivitie were d 
plate fi ck@@discussed the use of electronic assemblies — hibit. cussed. Slides were used to show typ 
s) an @ for the measurement and control of a vast The October 21st meeting will feature performance curves, and the blackboard Ww 
ae. variety of quantities and conditions. The Mr. Wesley S. Erwin, Research Laboratories freely used to explain the mathematical 
i) as speaker stressed the simplicity of applica- Division of General Motors Corporation, background CHARLES D. Co ( 
. chambe ton of electronic equipment to otherwise ‘Speaking on “The Automatic Sonigage” 
s, (19) 4 difficult and complicated problems. and Mr. Edwin E. Puls, Cities Service Oil! Ree PONT TI 
h, (20) 4 The meeting was very well attended and Co., who will discuss “The Industrial Heat a art NI AG ae \ FRONT a a os 
m (6 the question period indicated a lively in- Prover.”’ _ The Niagara Frontier section opened Its 
specula terest in the subject. Our thanks to Mr. The November meeting will bring to De- fall sessions with an outstanding) ieee 
al san Barnard for a very informative talk. troit Mr. Harry F. Moore of Standard Oil ful me we it H he 2. ul n ne mpus 
. ol On October 22nd we are to be addressed Development Company, who will discuss of the niversity 0 buffalo or rid eve 
polariza@iby Dr. Willard N. Greer of the Leeds and “Organization of the Instrument Depart- ™)S. October 3, at 8 P. M 
"Ing light Northrup Company on the subject of “In- ment.” W. E. WILSON, Corr. : The Student Engineering ciet of the 
absorbing Qarial pH eenearonnent and Control.” Dr. po gy Pe wry as host A . the . ec oF 
er as een associatec ri ede >, . en : a 7 ™ E M 1¢ speaker! iT rf 1a \KInNS 
mMmpies. Northrup for Sues twat Fi ples oe in 1. . EASTERN NEW YORK of Eastman Kodak Compar wi present 
les havegmthe research and market development de- } are iar ing ppg aged the summer lull, ed his widely renowned ¢t Demonst 
modifica: partments, and has contributed much to the FO Ol to an exce ent start = ruesday, tion of Automatic Control Principles.” 1 
. development of pH measurements in gas October 4, with a Smoker at the Circle Inn speaker wa ntroduced b Mr Richard 
is ol | analysis, electrolytic conductivity and re- in Lathams Corners, New York, and with Rimbach, Executive Secretary of the LS.A 
on fibers duction potentials. <A Westinghouse short Dr. E. D. Haller of the National Technical who very ably conducted the meeting 
va educational film is also scheduled for this ‘#boratories as our Speaker. His subject Master of Ceremonic 
ee meeting, -L. H. WaALpRIP, Corr. — was “Hydrogen Ion Concentration,” The 450 people in attendance enthus 
on fa eh ctu peas ; ; After reports to the members by the tically received the excellent presentatior 
ive ind “TY . . President, Secretary and Delegate on the ind demonstrated by Mr Akin who wa 
l , T) CUMBERLAND activities at the Chicago Conference, Dr issisted by Mr. John Kowalski 
inks, | FBad Cumberland Section held its regular Haller took over and proceeded to give a The local A.S.M.E. chapter responded to 
1SMiss me yg eed at the Queen City Hotel very interesting talk, well illustrated by the invitation to attend with an excellent 
structured ner te "30 er ne 1947, with din- slides, on the ins and outs of pH measure- turnout. 
‘% -Mat &-00 P M . M. followed by the meeting ment. After the talk Was over, the floor was g The newly organized Niagara Frontier 
he Ca . . opened for questions and the rate at which Section is rapidly developing in member- 
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activities. The members and vis- 
itors at the meeting, including representa 
tives of local industrial management, were 
pleased to receive Mr. Rimbach’s comments 
of approbation and his statements concern- 
ing the aims and achievements of I.S.A. 
The next meeting will be held at the New 
York State Institute of Applied Arts and 
Sciences on Monday, October 27, 1947, with 
Mr. Fred Trapnell of E. I. duPont de 
Nemours & Company as the speaker 
RUSSELL MILHAM, Cor? 


ship and 


NORTHERN INDIANA 

Members of the Northern Indiana Section 
have started a busy season by participating 
in four meetings so far this fall. First was 
the Second Annual Instrument Conference 
and Exhibit in Chicago, in which several 
members were actively engaged in commit- 
tee functions and which most members at- 
tended at some time or other. 

Followed then a business meeting on 
September 22 in East Chicagv, Ind. This 
meeting was called primarily for the pur- 
pose of nominating a slate of officers for 
the coming season. Severa reports were 
heard concerning the Chicago Conference, 
and considerable discussion ensued on ways 
and means of increasing the membership of 
the Section and providing the type of pro- 
gram the members desire at each of the 
technical meetings during the coming 
season, 

Then on October 6th, the 
diana and Chicago Sections 
meeting at Phil Smidt’s in Roby, Ind., at 
which Dr. D. J. Bergman, Chief Engineer 
of Universal Oil Products Company of Chi- 
cago spoke on the instrumentation of the 
Fluid Cat-Cracker. 

The first regular 
the Northern Indiana 
the Gary Y.M.C.A. on 
tober 15th. Following the cafeteria style 
dinner, Mr. G. M. Stafford of the Taylor 
Instrumetit Company spoke on the new de- 
velopments Taylor has made recently in 
their line of instruments. Included in the 
talk were discussions and explanations of 
the Transet, the pitot-venturi primary meas- 
uring element, the diaphragm-type liquid 
level transmitter, the Taylor electric con- 
tact controller, and the electro-pneumatic 
interrupter. 

The new officers for this year were reg- 
ularly installed following the mail ballot on 
nominations made at the September 23rd 
meeting. These officers are as follows: 

President Edward L. White, Standard 
Oil Co 

Vice 
Oil Co, 

Treasurer 

Secretary 


Northern 
seld a joint 


In- 


technical 
Section 


meeting of 
was held in 
the evening of Oc- 


President: Kenney Frame, Standard 
Thomas R. Stafford. 
and Delegate: C. P, 

Red River Oil Refinery Co. 
Publicity Chairman: J. Baum Beckman. 
Because of an earlier misunderstanding, 
the Northern Indiana Section was a bit lat 
in electing officers and the new boys will 
have quite a job ahead of them getting 
started, but if the enthusiastic spirit is any 
indication, a prosperous season can be ex- 
pected 
Ep 


Haynes, 


L. WHITE and J. BAUM BECKMAN 
OAK RIDGE 

Ist meeting was held at Cen- 
Cafeteria in Oak Ridge, the meeting 
called to order by our new President 
Chas. W. Covey, who presented to the Sec- 
tion the new officers for the coming 
is follows 

President: Chas, W 

Vice-President ee > 

Secretary: J. QO, 

Treasurer A. K. Johnson, 

Iexecutive Counselor: A. H. 

Following a rather lengthy business ses- 
sion, the meeting was turned over to Pro- 
gram Chairman N. L. “Tiny” Isenhour, who 
introduced the “first” speaker of the eve- 
ning, Mr. J. R. Tallackson of the Oak Ridge 
Monsanto Chemical Company. Mr. Tallack- 
talk was entitled “The Automatic Re- 
cording Spectrophotometer.” 

The talk began with a discussion of the 
fundamental units of a spectrophotometer. 
The light source, reflection and beam-split- 
ting, photo-electric circuits, amplifiers, dif- 
ferentiating apparatus and such were dis- 
cussed. The instrument was distinguished 
from other spectrum instruments, and the 
recording and measuring unit, as well as 
the correcting device used to consider vary- 
ing wave lengths and light intensity, were 
discussed in detail. 

Mr. Tallackson’s talk was well illustrated 
by a number of large color posters drawn 
by the speaker especially for the occasion. 
At the conclusion of the talk a question and 
answer session held forth for quite a period. 

As intimated above, Mr. Hallackson was 
to have been the first speaker, and it was 
originally intended that he should be fol- 


The October 
tral 
being 


season, 
Covey 
Bell 


Alexander. 


Fowler. 


son's 
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lowed by A. H. “Andy” Fowler, Carbide & 
Carbon Chemical Corp., speaking on “En- 
gineering Statistics.” However, because of 
the long business session, time did not per- 
mit Andy’s talk. Needless to say, we aré 
looking forward with keen interest to a 
future meeting when his talk will be pre- 
sented. J. OQ. ALEXANDER, Sec’y 


PHILADELPHIA 

The first meeting of the fall season, held 
on September 17, was greeted by an un- 
usually large attendance of Philadelphians 
anxious to renew old acquaintances, discuss 
their instrument troubles once more with 
sympathetic listeners, and to exchange notes 
on the Chicago Conference. 

In announcing the coming elections, Presi- 
lent George Ehly stressed the importance 
of the coming year and the need for seri- 
ous consideration in the nominations for 
offices and committee workers. Ed Grace 
was introduced at this point to present his 
message regarding the mammoth job in 
store for the Philadelphia Section during 
the coming year. Plans for the 1948 Phila- 
delphia Instrument Fair are well along, he 
reported, with the appointments of the 
Papers Committee, Short Course Committee, 
Finance Committee and Planning Commit- 
tee. Each has already reported organiza- 
tion plans, and all have begun to get feel- 
ers out for their respective responsibilities. 

Doc. White, delegate, then briefly reca- 
pitulated the proceedings of the Chicago 
meeting of the Board of Directors, an- 
nounced the names of the newly elected 
national officers, and discussed the action 
taken by each of the Society’s committees 

Joe Voytilla, Instrument Consultant for 
E. I, duPont deNemours & Co., was intro- 
duced as the principal speaker. Joe did an 
exceptional job of bringing the Chicago In- 
strument Exhibit to those who were un- 
able to attend. He described in detail those 
exhibits which he had had time to visit, 
pointing up the features or applications 
which had particular appeal. He de- 
scribed the instrument installations, prac- 
tices and applications observed on the in- 
spection trip through the Whiting, Indiana, 
refinery of Standard Oil Company. 

Next, Joe very capably reviewed two of 
the papers presented in the technical ses- 
sions, ie being an intensely interesting 
presentation of dew point measurement ap- 
paratus and the other a very graphic dem 
onstration of pneumatic controller compo- 
nents and their function. 

Unstinting appreciation to the 
Society and to the Chicago Section for a 
thoroughly interesting Conference and a 
well organized Exhibit was voiced by Joe 
in his final remarks. 

The next meeting, scheduled for 
15th, brings what promises to be a paper 
of lively interest on the subject of elec- 
tronic controls as applied to the aircraft in- 
dustry, presented by Mr. Gordon Volkenant 
of Minneapolis-Honeywell Regulator Com- 
pan JOHNSTON, Jr., Acting Corr. 


aiso 


National 


October 


LOUIS 

The first regular meeting of the St. Louis 
Section for the 1947-48 seasor. was held 
on Tuesday, September 30, 1947, at the En- 
gineers Club in St. Louis. Although dinner 
was arranged for those who desired it, the 
practice of holding a dinner meeting as 
earried out last year was not followed. 
This was in the nature of an experiment, 
to determine the response of the membr- 
ship to a diffrent type of meeting. The re- 
sponse was gratifying with 85 attending 
ing the dinner earlier. It is planned to con- 
tinue this method of meeting in the future, 
and meetings will be held at the Engineers 
Club on the first Tuesday of each month at 
8 p.m. 

No 


ST. 


scheduled, the 
Tuesday, November 
meeting is to be Mr. 

Alco Valve Company, 
“Automatic Control of 


October meeting 
meeting being on 
. The speaker at this 
William Myers of the 
who will speak on 
Refrigerator Systems. 
The speaker on September 30 was _ the 
Rev. James B. McElwane, S.J., A.M., MLS.:; 
Ph.D., Dean of the Institute of Geophysical 
Technology at St. Louis University, who 
spoke on The Role of Instrumentation in 
Geophysics.”” Rev. MacElwane described the 
development of instruments used for detect- 
ing disturbances in the earth, from the first 
crude instruments to the present sensitive 
and refined equipment. The basic principle 
of the seismograph was explained, consist- 
ing of the use of a damped pendulum, mov- 
ing in a horizontal or a vertical direction, 
and carrying a pen which records on a mov- 
ing drum. By the use of three pendulums 
the movements of the earth may be res- 
solved into East-West, North-South and 


was 


vertical 
tion and 
computed. 
Rev. MacElwane presented 
excellent showing tl 
and their construction, and ex 
operation. The talk well j 
interesting, and was followed | 
questions. H. E. Z 


components, from whi 
extent of the mover: 


slides 


Was 


SOUTHERN MICHIGA 

The Southern Michigan Sect 
first meeting of the year at C} 
lie’s on September 24th. Pre 
Woods called the meeting to 
after round-the-table introduct 

a short business meetir 

Barnum, National Vic« 
spoke briefly concerning the scl} 
meetings, following which Progr 
man Wade Allen introduced th 
the evening, Dr. W. F. Enz of t 
Company. 

Dr. Enz presented a 
on “Instruments and Equipment 
Production of Potable and Proc 
The talk was introduced by a t 
ing an analysis of Kalamazo 
which is relatively hard. Various 
materials were described, and cor 
attention was given to deionizing 
in which instrumentation plays 
tant part. He concluded with a 
of the easily-transported and com; 
tomatic compression still, which 
produce relatively pure water 
water. 

The second meeting of the s: 
held on October 8th. After present 
the National Charter by 
Wade Allen, the spez 
was introduced — Mr. 

Electronic Industries, Inc., Indiana, 
His subject was ‘Fundamentals 
plications of Semi-Conducting Rectifier 

These rectifiers were described 
fundamentally composed of two 
metals which pass current in 
more easily than in the other 
check valve in a hydraulic 
various characteristics of copper ox 
lenium, and copper sulphide recitf 
then discussed in considerable det 

R. J. SCHOFII 


very inter 


one 
like 


syste 


TENNESSEE 
Tennessee Section held its 
(but delayed) September meetin: 
Kingsport Inn on Wednesday, Oct 
Following dinner at 7:00 p.m., a sl 
ness meeting was called to order | 
dent F. H. Theile and the minut 
previous meeting were read by S 
L. W. Thayer. J. T. Elder, Natior 
gate, reviewed the Second National | 
ment Conference and Exhibit held 
cago and which he and Mr. A. W 
attended. 

George Moorehouse of the Tenn 
man Corporation spoke briefly on 
plication and operation of the \ 
tioner. 

The guest speaker of the evening 
Bruce Irwin of Hammel-Dahl Co. ' 
ject of Mr. Irwin's talk was “Cont! 
and Control Valve Characteristi 
talk was well illustrated by slides 
very interesting. At the conclusior 
talk Mr. Irwin answered informal 
from the floor. The meeting was 
at 10 o'clock. 

The next meeting of the Section © 
held on Wednesday, October 29. Dinne 
be at 6:45 p.m. at the Sherwood Re 
followed by the meeting at 8 o’cl 
Kingsport Civic Auditorium. ‘Speci 
Instruments” is the subject of the 
be presented by Mr, F. R. Davis 
the Davis Emergency Equipment ‘ 

—L. W. THA’ 


The 


TWIN CITIES 
meeting of the season 
on Tuesday evening, September 
was attended by 36 members. The 
was held in the Coffman Memori 
at the University of Minnesota 
with dinner at 6:45. 

The speaker of the evening was 
Vaile, Jr., of the Armour Researcl 
tion in Chicago. Dr. Vaile is assist 
man of physics research, and h 
for the evening was ‘The Problems 
in Magnetic Recording for Instrur 
Compared with Those for High 
Sound.” The taik covered the pr‘ 
volved in developing either a wir 
recording and playback machin 
characteristics of the various recor 
dia in use in these machines tod 

—R. E. Hop! 


The first 


(ISA JOURNAL continued on } 

















There's no need 
Wallace & Tle 


Low Pressure 6 


In today’s manufacturing processes, so many 
liquids and gases are handled at high pres- 
sure that low pressures are often neglected. 
Yet the accurate measurement of very low 
pressures is perhaps more essential than ever 
and as always presents unusual problems. 
The mere fact that pressures are low means 


that normally allowable errors of measure- 
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ment are prohibitive. That’s why the W & T Low Pressure Gauge offering a new 
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concept of low pressure accuracy and reliability 
meets the most exacting standards of both re- 
search and production. 

Accurate to one part in three hundred, the 
Gauge is available in a number of ranges as low 
as 0-10 inches of water and can be furnished with 
an expanded scale at the lower range. It is suitable 
for all low pressure systems and can be used to 
measure specific gravity of liquids as well as pres- 


sure. The diagram shows a typical installation. 


WALLACE «@ a 


PRODUCTS, INC. 


BELLEVILLE. 9 
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LEAKY 
check 


VALVES? 


TWIN SEAL 
Check Valve 






HOLD UP TO 
20,000 psi 


with 
TWIN SEAL CHECK VALVE 
& GENERAL PURPOSE PUMP 















Twin Seal Check Valve 


assures absolutely leakproof perform- 
ance at pressures up te 20,000 psi... 





even with grit. 





General Purpose Hand Pump 
recommended for use in test stands ... 
for hydrostatic testing... source of 
power for hydraulic jacks, small hydrav- 
lic presses or similar axplications where 
pressure leakage is objectionable. 
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Custom Built Hand Pumps 


may be an adaptation of the genercl 
perpese pump illustrated, or special 
pumps fabricated entirely of bar stock 
parts machined from alloys to meet 
specific conditions. 
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Simplified Warm Hardness Test 


Concluded from Page 1006 
pered to a point where it gives inaccurate 
room temperature readings. If so, it must 
be discarded. (After running ten complete 
tests, however, the ball indenter used con- 
tinued to give accurate readings. It is prob 


ible that the short time of contact between 


ball and heated sample is insufficient to 
produce undesirable tempering. ) 

2. Wear gloves at all times while han 
dling the warm assembly. 

3. Speed is essential in taking readings 


and placing and removing the assembly in 
the testing machine in order to minimize 
temperature rise during testing and heating 
up of the machine 

4. Always make indentations on the sam 
ple in the immediate vicinity of where the 
“Tempilstik” powder fused. 

5. Observe all normal precautions 
in hardness testing 


used 


The following limitations of the test 
should be noted: 

1. The test is limited to a moderate tem- 
perature range. 

2. Formation of a slight temper film on 
the testing surface may affect readings. 

3. Since a finite time is required to make 


two or three readings, the readings may 
cover a range of as much as 10°F. If greater 
accuracy is desired, the average of three 


readings mav be assumed to represent the 
hardness 5°F. above the temperature of 
“Tempilstik” fusion. 

4. Use of a relatively cool indenter on a 
warm specimen may affect readings. 


Despite the simplicity of the test and 
absence of such refinements as protec- 
tive atmosphere, potentiometer tem- 
perature control, etc., the readings pro- 
vide such smooth hardness vs. tempera- 
ture curves (see Fig. 2) that the meth- 
od is considered adequate for all but 
precise laboratory work. 

ixperience has shown that the test 
to 600°F. requires about 40 minutes 
including set-up time. One hour is re- 
quired to test to 650°F. and one and 
one-half hours to 700°F. Better heat- 
ing units would considerably reduce 
these time requirements. 

Samples of hardness tests run to 
date are shown in curve form in Fig. 2. 
The resistance to softening of SAE 3335 
and SAE 3110 steels may be attributed 
to their nickel contents. In fact, the ini- 
tial softening of three points Rockwell 
“B” might be due to errors introduced 
by factors mentioned above. The nickel- 
free hubbing steels used to obtain the 
lower two curves show an almost linear 
softening with temperature. It is in- 
teresting to note here that hardness 
readings taken as the specimen cooled 
slowly were found to fall on the same 
curve as those during heating. 

The Rockwell “B” test was chosen in 
preference to other tests for the fol- 
lowing reasons: 

1. The small indentation produced per- 
mits making many indentations on a small 
testing area 

2. It provides a ranid, direct reading. 

3. The small indenter introduces the least 
error due to differential heat effects. 

Although this method provides only 
a low or “warm” temperature test for 
ferrous materials, it is suggested that 
it might prove of greater value in some 
non-ferrous investigations where 
700°F. represents a temperature not 
too far below the melting point. 
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Vacuum - processed, golden. 
coated Bradley instruments 
rectifiers increase equipf” 
ment efficiency. Especial} 0- 
designed for use wher bey 
stability and permanen-dt in 
of calibration are impor “ 

tant, “Coprox” rectifier 

meet the most exacti; 
requirements. Yet thegv't 
cost no more than ordingthe 
ary rectifiers — in mos#™ 
cases, less. = 
Temperature error | 
exceptionally low witht” 
Bradley rectifiers. Agin 
is practically nil. Preghro 








soldered leads. Rating of x 
: CX-2E series up to 4.5 

' ()- 
volts A.C., 3 volts and & 


milliamperes D. C. 





illustrated literature, 
is available on request, 
shows more models of 
copper oxide rectifiers, 
plus a line of selenium 
rectifiers and photocells. 
Write for “The Bradley 
Line.” 


















BRADLEY 


LABORATORIES, INC. 


82 Meadow St. New Haven 10, Conn 















i Manufacturers’ 


@ 


oxi, New Literature 







ERS 


A this department we report new literature pertaining to Instrumentation, received from the 





‘acturers. We urge readers to request ONLY those bulletins which will be of value to 
m. Use the Postage-free Order Card on page 1069. 











0-528 Dust Counting. 2-page 8%” 
“ bulletin pictures and describes mak- 
’s3 “Dust-Vue Microprojector” designed 


STRUME ruse in determining numerical concen- 
NT ations of impinger and precipitator 
COST ast samples by projecting with a mag- 


fication of 190 X. Mine Safety Appli- 
EET eee 
EO Ty 
ay 
SN 





pees Co., Braddock, Thomas and Meade 
s., Pittsburgh 8, Pa. 


'0-529 Surface Combustion Recorder. 2- 
ge 8%” X 11” bulletin describes mak- 
's “Dew Point Recorder” which pro- 
des a virtually continuous record of 
idity within a temperature range of 
2S5 ;,gumidity wi 
é ed, gold 40°F. to room temperature Special 
Y instrumenfmits for recording to 80°F. Surface Com- 
. pus Corp., Toledo, O. 
2asSe equip pstion rp., oledo 
y, Especial 0-530 Cold Zone Tester, 6144” kK 3%” 
rochure features maker's “Fifty-Fifty” 
use wher id zone tester with combined accuracy 
ermanen-cdf instrument, bulb and lead, +2% of full 
‘ vale, (+2°F). J-B-T Instruments, Inc 
are impor hapel St., New Haven 8, Conn. 





7 


“é 
; «rectifier 
0-531 


Circuit 
t exactindheet 


diagrams 


Switches, 8144” x 11” 
RSA-50 and RSA-60 


- Yet the gwitches for band and tone control cir- 
mit switching in radio receivers and 

han ordin 
iNgther electronic applications where med- 
— in mos m and low torque indexing action is 


esired. P. R. Mallory & Co., Inc., Ind- 
anapolis 6, Ind. 
Qe error ig iin 

0 hs 0-532 Resonant Relays. 2-page 8%” > 
low witht!” Catalog No. 116A pictures and de- 

- @éribes maker’s line of relays for remote 

rs. ) . 

Agin mtrol by radio or ecarrier current 


nil. Prefhrough frequency discrimination. Ste- 
. ens-Arnold Co., 22 Elkins St., S. Boston 

Rating 0 , Mass. 

Jp to 4.5 


Its and & 0-533 Small-Lathe Chuck. 4-page 8% 
y 11” Bulletin No. 947 illustrates and 
.. escribes “University Bordjaw Chuck No. 
’ for repeating lathe operations with 
Kact concentricity and parallelism 
pecifications are included. Edward 
lake Co., 6834 Commonwealth Ave., New- 

m Centre 59, Mass. 


ure, 
est 0-534 Phase Rotation Indicator. 2-page 
4 %” X 11” loose-leaf describes and pic- 
s of res “Mode! 32A” for indicating phase 
quence 50 to 600 volt, 25 to 120 cycles 
iers, 2 or 6 phase, giving salient features 
ium nd their applications. H. H. Sell Co., 
907 Willow Ave., N., Minneapolis 11, 
ells. linn. 





0-535 Night Visibility Meter. 2-page 9” 

12” folder describes “Hunter” night 
isibility meter for measuring the night 
isibility of traffic paints and signs. Hen- 
y A. Gardner Laboratory, Inc. 4723 Elm 
t, Bethesda 14, Md. 









0-536 “Sound Advances.” 4-page 814” 
1i” technical bulletin describes appli- 
tion and construction of maker's “Im- 
Mance Vectorgraph” for recording 
Mitomatically the impedance component 
a function of frequency. Sound Ap- 
ratus Co., 233 Broadway, N. Y. 7, N. Y 











INC. 

0-537 High-Pressure Switch. 814” > 
10, Conn B loose-leaf sheet pictures and de- 
mibes maker’s “Hi-Pressure”’ switch 


Or the control of high pressure hy- 













systems 


draulic air and steam Diaphlex 
Div. Cook Electric Co., Chicago 14, Il 


0-538 Industrial Control Instrument. 
8144” xX 11” 2-page loose-leaf illustrates 
and explains the “Shadowmaster,” which 
consists of a miniature type photoele: 
tronic amplifier, housed in twin cast alu- 
minum cases. The Autotron Co., Danville 
Il. 

0-539 Smoke Indicator, 2-page & 


11” Bulletin 580-C 
the maker’s instrument for measurins 
smoke density. Ess Instrument Co., Ber 
genfield, N. J 


explains 


0-540 Electronic Control Circuit Tube. 


4-page 8%” x 11” Bulletin 73-3A pic 


tures, diagrams and explains the “Chro- 
notron” tube developed for use in ele 
tronic-control circuits Eclipse-Pione 
Division, Teterboro, N. J 

O-541 Lead Checker. 842” X 11” sheet 


647-2M pictures and describes the 1204 
Sine-Line’ from 
6 
ple to 
Michigan Tool Co., 7171 E 
Detoit 12, Mich. 


which checks leads 

“ to a spur gear, using sine-bar prin 

compensate for various leads 
MecNichols Rd., 


0-542 Flammable Vapor Detector. < 
page 8%” xX 11” Bulletin 33R2 pictures 


and describes maker's “Thermalo” for 
continuous sampling of itmosphere 


Jabez Burns & Sons Ine lith Ave., & 


43rd St., N. Y. 


0-543 Differential Pressure Indicator, 
l-page 8%” xX 11” Bulletin 181-1 illus 
trates and describes maker's “Model 181” 
built to supplement “Model 163.” Barton 
Instrument Co., 3500 Union Pacific A 
Los Angeles 23, Calif. 


0-544 Temperature Controller & Indi- 
eator. 1-page bulletin describes “Series 
500,” designed for use with electric fur- 
naces, ovens, melting pots, heating tanks 
and other heating devices. Thermo Elec- 
tric Mfg. Co., 480 W. Locust St., Dubuque 


Iowa. 


O-545 Industrial Flowmeter. 4-pagz 
8% x 11” Bulletin No. 905 illustrates 
maker’s “Type 8" flowmeter for meas- 
urement of liquid and gas flows in 
engineering tests and production proc- 
ind describes performance, design, 


esses: 


operation, maintenance ind variety of 
applications. Commercial Research Lab 
oratories, In 20 Bartlett Ave., Detroit 

Mich 

O-546 Photoemicrographic Camera, 2 
page 81%” xX 10” Catalog No. 8905 illus 

bes the Microfilex camera whicl 

employs mirror reflex principle of focus 
ing Gamma Instrument C Ine 95 
Madison Ave New York 16, N Y 

0-547 Air-operated Controllers, 4° 
page 8144” xX 11” Catalog N 8905 illu 
trates and describes control instrument 
for temperature, pressure, flow, liquid 


(Continued on Page 1069) 


What’s YOUR 
special battery 
problem? 


Here’s a Tough One Burgess 
Engineers Solved. 


THE PROBLEM 


To build a battery in excess of 
2000 volts within very limited 
physical specifications .. . to 
be sealed in a metal container 
... to have long shelf life . 
and to be equipped with 17 
voltage taps. 





A ruggedly constructed battery 
fully insulated, delivering 2025 





volts, and equipped with two 
plug-in and one wire lead ter- 
minal. Compact in size... built 
within a tight metal container. 





The Complete Burgess Facility 
Design... Engineering. ..Production 


... is at your disposal to pro- 
vide the battery you need in 
the quantity you need... large 
or small. 

Send for this free check- 
sheet it enables you to 
easily and quickly provide 
Burgess engineers with all the 
information important to the 
design of a battery for 
special requirements. 


ay 


your 







SEND FOR 
THIS FREE 
CHECK SHEET 


TODAY! 
yy 


BURGESS 


BATTERY COMPANY 


FREEPORT, ILLINOIS 
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ments. 














In 7, 9, and 12 inch case 


sizes with chrome finish: in 
4 and 6 
nickel 


inch sizes with 


finish. 





® The latch string is out . 


Palmer Thermometers” . 







PAARER 


TRERMOQRERERS vac, 


2511 Norwood Avenue, 
Canadian Plant: King & George Sts., Toronto 2 


© No matter where you are... New 
York or Kokomo .. . San Francisco 
or Salem... you can tour the mod- 
ern Palmer Thermometer plant for 
the cost of a penny postcard... 


spend five minutes or a half-hour. 


. i) ® Through the colorful pages of a new fully illustrated 
730-4750 
ae | oa brochure, get a first hand story of the manufacture of 
6302 | 630 quality thermometers. Observe the fascinating art of 
ea f-+00 making glass tubing and other operations to final 
S807 F580 inspection and shipment of finished products. You'll 
rt || tae see the pains-taking care, never-ending testing and 
research which result in Palmer leadership the 
finest in temperature indicating and recording instru- 


send for “The Story of 


.. yours for the asking! 


Mitrs. of industrial, 
Laboratory, Recording 
& Dial Thermometers 


Cincinnati 12, Ohio 





Who’s Who 


H, L. HILDENBRAND 
(Delegate, New York Section) 

Although it is possible that the subject of 
this article, Mr. H. L. Hildenbrand, of Bay- 
side, Long Island, New York, may no longer 
be President and Dele- 
gate of the New York 
Section of the I.S.A. by 
the time this is in print, 
he fills those offices at 
the time of this writ- 
ing and, since he has 
been so active in the 
affairs of the Society, 
it is felt that he is de- 
serving of this publicity, 
even at this late date. 

H. Il. was born and 
raised in Onarga, IIli- 
nois, some two-score 
plus years ago, and we 
take up the thread of 
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in the I.S.A. 


his life history from the day in 1925 when 
he received his B.S. degree in Electrical 
Engineering from the University of Illinois. 
Immediately after his graduation he spent 
some time on the Westinghouse Student 
Course, and then went on the staff of The 
Electric Journal as Assistant Editor. In 1927 
he became Engineering Editor of Electrical 
Record (Gage Publishing Co., New York). 
Shortly thereafter Gage Publishing Com- 
pany started Electrical Manufacturing, with 
H. L. Hildenbrand as Engineering Editor. 
In 1929 he became Managing Editor of 
Electrical Manufacturing. 

Later that same year he returned to West- 
inghouse to become Assistant Editor of The 
Electric Journal, and in 1930 was made Cir- 
culation Manager. 

In 1933, chiefly as a result of some West- 
inghouse economies, H. L. joined the Ester- 
line-Angus group and in 1934 became their 
representative in Pittsburgh. In 1939 he 


ave 









went to New York City 
tive, and has been there since 
He attended the initial meet 
group which later formed the 
Society for Measurement and Cor 
still later became the New Yor} 
the I.S.A.) and served as Secret me i} 
years, Executive Committee mem}! 
year, Vice-President for one year 
major portion of this year as Pr: 
Delegate. These duties will ceass 1 
sometime late in November when 
to make his home in Onarga, Illin 
His business plans are nebulous at 
ing, but there is not much doubt 
of the Sections of LS.A. near Or 
be enjoying his presence at their 
before long. 


is their 

















































































occasionally 


HOMER ©. GIVENS 


(Delegate, South Texas Sect mou 
The tall Texan who represents t S nd 
Texas Section of the LS.A. on the I = # 
Directors is really an Iowan by birt ot 
near Iowa F € 

January, 19 Hie 
Southern acce: V 
come from er , “pe 
ment, however, | ei 


he moved with } 
ents when he wa 
years old to B 
County in the Ok), 
homa panhandle. Liem f¢ 





ing on the cattle ranges 
run by his parent BC 
Ps 


attended and gra 

from Forgan Hic 
School (1925) as va DB tea 
dictorian of his class 

He entered Oklan 
A & M College in the fall of 1925 and ot 
tained his B.S. in Mechanical Engineering}, 
in 1929. Immediately thereafter he went :@% 
work for Shell Petroleum Corporation 4 
natural gas—gasoline division. While wit B's 
Shell he did a great amount of work on thMiec! 
control of the operation of multi-co: pat 
fractionation units. A few patents on cor R 
trollers were issued to Shell in which Hon 
had a considerable “hand” in developin; { 

After leaving Shell in 1937, Homer 
came Measurement and Control Engin 
for the Gasoline Plant Construction C 
pany, building the first natural ga 
plant in South Texas near Corpus Christ 
Shortly afterward, however, he joined Gu 
Oil Corporation as Mechanical Engineer } 
the natural gas—gasoline department, wh« ; 
his duties were mostly modernizing th« 
process control. 

In 1939 he went to Grand Rapids, Mic! ( 
gan, where he supervised and engineere/f pa 
the construction of a gasoline plant for t! 
Pent-Hex Corporation. In 1940 he beca 
Measurement and Control Engineer for t! J 
Gasoline Plant Construction Company, build & 
ing cycling plants in Texas. He joined 
newly-formed company in Corpus C 
The LaGloria Corporation, in 1941, and ! 
been with them since. At present he is As Is 
sistant Superintendent, as well as Measur 3 
ment and Control Engineer, of the cycli: 





in ¢ 





plant—one of the largest gas-distillat: ;D 
cling plants in the United States. H« 
charge of all production and dispo 
products, as well as maintenance 50 
measurement and control equipment 

In October, 1945, Homer helped orgar Ly 


the South Texas Instrument Society, w! 
became the South Texas Section of the 
on January 1, 1947. He has held the 
of Secretary of the Section since is beginrgR } 
ning, and has served as Delegaté I ; 
early this year. 

Homer is married and has two daug : 
14 and 10 years old. He has one very pr ; 


tical hobby—collecting, of all things, 

rules and mechanical pencils! Perhap ir 

trying to make engineers out of those tw me 

daughters of his! 
N 


Employment Department crowded out 0! 
this issue of the JOURNAL; but the nex! 


issue will be mailed early in Decembe 
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i humidity. The Brown Instru- 
Wayne and Roberts Avenues 

Pa, 
~40 Recorder-controller, 8-page 8)” 
illetin C 2-1 presents design and 
eeification data for the “Capocilog’ 
art recorder for indication, con- 
0 permanent record of variables 
the process industries. Wheelco In- 
ta Co., 847 W Harrison St., Chi- 

ae 






Lz 
0-549 Ring - measuring Instrument. 
7 10%” loose-leaf sheet pictures 
nd describes maker's “Ring Mike" for 
eurate piston-ring measurement with 
oth fractional and decimal readings 
rele Gauge Co., 5145 York Blivd., Los 
ngeles 42, Calif. 


| 9-550 Voltage-dividing Rheostat, 12- 
ge 8144” X 11” Bulletin 104 covers rheo- 
Sat in Which unusually long precision- 
und slide wire is helically coiled 
thin a small compact case; pictures 
Bd describes special features and auto- 
Matic equipment for linearity. The Heli- 
ot Corp., 1011 Mission St., S. Pasadena 
. Calif 


0-551 Tweo-lens Quartz Spectrograph, 
-page 8%” xX 11” Bulletin 151-74 de- 
cribes and illustrates the principal fea 
ures of precision research instrument, 
S,cluding dispersion curves for inter- 
hangeable quartz ind glass optics 
Mpecifications, etc. The Gaertner Scien- 
fic Corp., 1201 Wrightwood Ave., Chi- 
Bago 14, I. 


0-552 High-voltage Resistors. 4-page 
B's” x 11” Bulletin G-1, Catalog Section 
wi, gives complete” specifications and 
Pharacteristics of “Type MV" designed 
for high-voltage applications where high 
Resistance and power are required. Inter- 
Mrational Resistance Co., 401 Broad St., 
Whiladelphia 8, Pa. 


0-553 Service Testing Machine. 4-page 
B14” x 11” Bulletin 260 pictures and de- 
Mcribes maker's line of fatimue and simu- 
Hated testing machines, including the 
mR. R. Moore,” “SF-10-R” rotating beam 
itvpes, “Universal Models SF-01-U, SF- 
1-U, SF-20-U, Si'-4," ete. The Baldwin 
Locomotive Works, Philadelphia 42, Pa 


0-554 Pneumatic Gages. 2(0-page 81.” 

11” booklet features maker's new line 
fof “New-Matic” measuring machines 
which incorporate two improvements, 
F“point-to-point’ gaging and “balanced 
Bair.” Five models are illustrated. Merz 
Engineering Co., 200 S. Harding St., 
Indianapolis 7, Ind. 
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>) Laboratory Test Equipment. 4- 
page 814” & 11” bulletin of technical in- 











A supply of these cards 
for the asking 
Is your copy of Instruments routed 
to several people? 
Does your Company Librarian for- 
: bid mutilating tech mags? 
| Or do you yourself wish to preserve 
your own copies intact? 
| Just drop us a postal card asking 


for Inquiry Cards and we'll 
send you twelve! Do it wae 








formation includes a table showing im- 
pedance vs. decibel loss, with values 


s calculated for impedance mismatch, min- 
Fimum “T” loss and bridging pad loss, 


; Plus data with diagrams on mixer cir- 
cuits. The Daven Co., 191 Central Ave., 








Newark, N. J 

0-556 Pneumatic Transmission. 12- 
page 81%” »~w 11” Bulletin 98156 pictures 
nd describes maker's system which con- 
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HEILAND 


J2 Srace 
CILLOGRAPH RECORDER 


* 


~ 
- 





~~ 
in te : 
cng You will find the new HEILAND type A 500 
. . ° ; 
R-12 recorder to be light in weight, small in 
size, and easily portable. You can depend 
. “ ~~ 
on its precision accuracy and rugged con- 
struction. Where space is at a premium, and ( 
a 
‘ “ 
where maximum portability is desired, use SS 
/ C 
this new HEILAND 12 trace recorder. mS 
@ Weight: 30 Ibs. Size 12%" L. x 9A" H. x 7%" W. 
@ Self-sustained reed timer takes accelerations 
up to 12 Gs 
LS 
ay @ 1/100th second timing interval lines or marks ee =" t 
ney Sho 
tng @ Reference trace in addition to 12 galva- Oke SC 
y nometer traces AN = 


@ Paper capacity: 4 inch width, 
100 ft. length 


@ Paper speed: 3” / sec, 6”/sec, 12” /sec 


WRITE FOR LITERATURE 


HEL LAND 


DENVER 


Here is your LITERATURE and INFORMATION order card 


Instruments, 1117 Wolfendale St., Pittsburgh, Pa. (November 1947) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 
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A BRADLEY 


PHOTO ELECTRIC 


CELLS 


Reduce Production Costs 


Bradley Luxtron”™ photoce 
prove control over manufacturing 
operations, reducing your 

They meet the most exacting re- 
quirements. Advanced manufac. 
turing techniques make light. 
actuated Bradley cells the choice 
all over the world. 

Luxtron photocells convert light 
directly into electrical energy. No 
external source of voltage is re 
quired. Besides the housed model 
shown with its plug-in contacts, 
Bradley also offers tube socket, 
nut-and-bolt types and pigtail 
contact mountings. In addition, 
Luxtron unmounted cells ore 


available in many different sizes 


Inc. 
Indiana Steel Products Co. 


1021 
990 
1018 


Trimount Instrument Company..1024 
Trinity Equipment Company...1044 


and shapes. 


Johansson Div., Ford Motor Co. 


Unerti Optical Co., John 
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1027 Weston Electrical Instrument 
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Inc. 980 
Chace Company, W. M. 1019 
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